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PI20 MILLENNIA Pus 


B + 32MB EDO RAM ° 2GB SCSI-2 hard drive 
e 15"Micron 15FGx, 1280NI, .28mm 


* Intel 120MHz Pentium processor 

¢ 256K Micron SyncBurst™ cache 

PCI 32-bit Fast SCSI-2 controller 
35 fo (Business Lease $170/month) 


y 
¢ SoundBlaster 16 stereo sound & speakers EDITORS’ : 
e PC] 64-bit graphics accelerator (OMB) CHOICE C + G4MB EDO RAM + 4GB SCSI-2 hard drive 


¢ Tool-Free mini-tower or desktop ein nee * 17 Micron 17FGx, 126081, comin 


¢ Microsoft Mouse, 101-key keyboard 
* MS-DOS & Windows for Workgroups 
e MS Office Pro 4.3 & MS Bookshelf CDs 


{Business Lease $229/month} 


D’. 128MB EDO RAM e 9GB SCSI-2 hard drive 
¢ 21” Micron 21FGx, 1600NI, .28mm 
A. 16MB EDO RAM ¢ 1GB SCSI-2 hard drive 
¢ 15"Micron 15FGx, 1280NI, .28mm (Business Lease $417/month) 
*Option D not available in desktop 
{Business Lease $136/month} 


P75 POWERSTATION 


e Intel 75MHz Pentium processor 

© 256K write-back cache, Flash BIOS 

e 4X EIDE CD-ROM drive, 3.5" floppy 

« SoundBlaster 16 stereo sound & speakers 
° PCI] 64-bit graphics accelerator (2MB) (Business Lease $89/month) 

¢ Tool-Free mini-tower or desktop C «+ 32MB RAM © 1.2GB EIDE hard drive 
e Microsoft Mouse, 101-key keyboard e 17” Micron 17FGx, 1280NI, .28mm 

* MS-DOS & Windows for Workgroups * MS Office Pro 4.3 & Bookshelf CDs 


B © 16MB RAM e 850MB EIDE hard drive 
¢ 15"Micron 15FGx, 1280NI, .28mm 
¢ MS Office Pro 4.3 & Bookshelf CDs 


A . 3mp RAM © 540MB EIDE hard drive 
e 15"Micron 15FGx, 1028NI, .28mm 
e MS Works Multimedia CD 


{Business Lease $119/month} 


With 90MHz Pentium processor...... add 
With 100MHz Pentium processor... add 
(Business Lease $71/month) With 120MHz Pentium processor... add 


4100 MAGNUM 


* Intel 100MHz-DX4 processor 

e 256K write-back cache, Flash BIOS 

¢ 2X EIDE CD-ROM drive, 3.5” floppy 

¢ SoundBlaster 16 stereo sound & speakers 
¢ PC] 64-bit graphics accelerator (1MB) (Business Lease $61/month) 

* Tool-Free mini-tower or desktop B + 16MB RAM ¢ 850MB EIDE hard drive 
¢ Microsoft Mouse, 101-key keyboard ° 15”Micron 15FGx, 1280NI, .28mm 

¢ MS-DOS & Windows for Workgroups ¢ MS Office Pro 4.3 & Bookshelf CDs 


With 66MHz-DX2 Processor.......... subtract $100 


A. 8MB RAM © 540MB EIDE hard drive 
¢ 14" Micron 14FG, 1024NI, .28mm 
e MS Works Multimedia CD 


(Business Lease $82/month) 
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P4120 MILLENNIA P9OPCI MAGNUM P90 HOME MPC ~=—s- P90 HOME MPC PgOPCI 
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icron is fast becomi 


the industry leader in 


personal computer design, engi- 


neering and manufacturing. 
Right. off the production line, 
Micron PCs are receiving awards 
and critical acclaim for exception- 
al quality, record-breaking speed 
and dependable performance. 


Everywhere you turn, Fortune 


«PCI 64-bit eae seen rr ae _ 


* Full-size tower with 10 drive bays _ 
* Microsoft Mouse, 101-key keyboard 
* MS DOS & Windows for Workgroups 


A. 16m RAM © 16B SCSI-2 hard drive 


* 14° Micron 14FG, 1024NI, .28mm 


(Business Lease $126/month) 


B . 32Me RAM © 2GB SCSI-2 hard drive 
e 15"Micron 15FGx, 1280NI, 28mm 


(Business Lease $170/month) 


C - 64MB RAM © 4GB SCSI-2 hard drive 
¢ 17"Micron 17FGx, 1280NI, .28mm 


(Business Lease $229/month) 


With second 90MHz Pentium processor...add 
With Windows NT Workstation CD 
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MPC 


Your Best Value in Pentium Power 


indows applications have revolutionized the way you do 
business and even the way you live. From presenta- 

tion packages and word processing to financial man- 
agement and spreadsheets, increased computing speed and 
processing power have become basic necessities. But when it 
comes to action-packed games and dynamic multi-media CDs , 
you need more than just horsepower. Micron’s new Pentium- 
based Home MPC” is your answer! And since it’s from Micron, 

it’s not only loaded with power, it’s also packed with standard features 
that the other guys add as extras, which usually means more money. 
Only the Micron Home MPC features 8MB of Micron RAM; a super- 
fast 4X EIDE CD-ROM drive; and full exploding stereo sound with the 





Home MPC. 


e Intel” 75MHz Pentium” Processor 
e 256K Write-back cache, Flash BIOS 


¢ Tool-Free mini-tower or desktop 
¢ Microsoft Mouse, 101-key keyboard 
¢ 8MB RAM, 540MB EIDE hard drive ¢ MS-DOS & Windows for Workgroups CD 
¢ 4X EIDE CD-ROM drive, 3.5" floppy * Microsoft Scenes: Sports Extremes 
¢ SoundBlaster” 16 stereo sound & speakers « ‘Microsoft Bob CD; Microsoft Works Multimedia CD; Microsoft 
¢ 14.4 Fax/Modem & WinFax Lite Encarta 95 CD; Quicken Deluxe Edition CD; Microsoft 
i o a 8 on ea Dangerous Creatures CD; Microsoft Golf Multimedia CD; 
' Q Trial Subscriptions for CompuServe, America OnLine & Prodigy. 


With 90MHz Pentium processor.............. peceeee AOE 
With 100MHz Pentium processol............cc0 add 
Complete! With 120MHz Pentium processot......... add 


Micron Electronics, Inc., 900 E. Karcher Road, Nampa, ID 83687 ¢ Mon-Fri 7AM-8PM Sat 8AM-5PM (MT) 
208-463-3434 © FAX 208-463-3424 ¢ Purchase Order FAX 208-467-5384 


From Canada Call 


800-708-1758 


From Puerto Rico Call 


800-708-1756 


From Mexico Call 


International Sal E)  International FAX 
208-465-8970 € ere Bee eS: 


© 1995 Micron Electronics, Inc. All rights reserved. All prices and specifications subject to change without notice. Micron Electronics, Inc. cannot be responsible for omissions and/or errors in typog- 
raphy or photography. “Mark Your Place With The Leader’ is a service mark of Micron Electronics, Inc.. Intel, Intel Inside, and Pentium are registered trademarks of the Intel Corporation. Microsoft 
is a registered trademark and Windows, Windows NT and the Windows logos are trademarks of Microsoft Corporation. All other company trademarks are trade names of each respective compa- 
ny. Prices do not include shipping and handling. 30-day risk-free money back guarantee does not include return freight and original shipping/handling charges, applies only to Micron brand prod- 
ucts, and begins from date of shipment. All returns require RMA numbers and must be shipped in the original condition prepaid and insured. Lease prices based on 36-month lease. 


SoundBlaster™ 16, including speakers and a lightning-quick 14.4 
Fax/Modem. And when you buy a Micron Home MPC, you'll 
also receive Bob, Microsoft’s new user-friendly home interface. 
Microsoft Bob includes eight essential applications--including a 
calendar, letter writer, checkbook, and more--that are linked 
: together to make everyday computing tasks easy. With Bob 
penti um around, you'll really get things done! Plus you'll receive fully- 
loaded Microsoft software packages, Intuit’s Quicken Deluxe Edition 
CD and trial subscriptions for CompuServe, America OnLine and Prodigy . . . 
all in one super Micron deal! Virtually redefine your definition of 
value. Cut loose with some real excitement and check out the Micron 
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EXCLUSIVELY FROM MICRON 
¢ Next Day Shipping on Selected Systems 

¢ 30-Day Money Back Guarantee 

* One-Year Express Parts Replacement 

* Lifetime Toll-Free Technical Support 


MICRON 


ELECTRONICS, INC. 

















ARS 









Bs 


. 
aa 


. aN 


a 


000 YE 


t 


























“A full 20% faster than the aver- 


age 100-MHz Pentium system.” 
PC World, February, 1995 


nd the reason for the Micron 

P100 Millennia’s amazing 
ability to far outperform the 
competition? It’s exclusive dynamic 
combination of Micron’s EDO 
. (Extended Data Out) 
Memory and 
SyncBurst” cache, 
providing signifi- 
cant performance gains over previ- 
ous memory 
designs. Once 
again, another 
major break- 
through in computing 
performance innovation from 
Micron, the technology leader. 










(MHz Pentium™ processor 


94-bit graphics accelerator (2MB) 
free desktop or mini-tower 


ios Wo Multimedia CD 


(Business Lease $89/month) 


{Business Lease $107/month} 


-C + 32MB Micron EDO RAM, 1.2GB EIDE hard drive 
_ © 17° Micron 17FGx, 1280Ni, 28mm 


. Microsoft Office Pro 4.3 CD & MS Bookshelf CD 


(Business Lease $136/monthi 


_ w with ges Pentium Processor........ add 





Circle 110 on Inquiry Card. 


“The Millennia is nothing short 
of the best all-around PC avail- 
able on the Market today.” 


PC Magazine, April 25, 1995 


According to PC Magazine's 
most recent Windows based 
tests, the Micron P120 
EDITORS! §=Millennia is a “star per- 
P120 MILLENNIA aa 
garnered the highest 
Graphics WinMark 
score ever seen, in addi- 
tion to a top-notch 


Winstone score. 


MI-RON 


ELECTRONICS, INC. 
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THE NEW ULTRAPORTABLE PORTEGE”. 


Toshiba engineers have done it again. Now you can get the incredible 720 Million Byte HDD, a large 9.5" diagonal color display, two 
speed of a 90MHz Pentium” processor in an ultraportable. The — stacked PC Card slots, a captivating sound system and an 
top-performing Portégé 610CT is packed with all the 
sophisticated features youd expect in a full-size to your desktop. See how far Toshiba has taken 
computer. A Lithium Ion battery provides up to five every aspect of portable computing. And think 
hours of use — without a recharge. Add to that, a spacious where it can take you. Call 1-800-457-7777 for your nearest dealer. 


optional Port Replicator for one-step connection 





MINIMIZE MASS 
MAXIMIZE ACCELERATION 





The Portégé legacy. The Portégé Series has won (RM = Beet ~ PC Card expandability. Two stacked PC Card 
prestigious awards including PC Computing’s MVE L slots (two Type II or one Type III) leave your 
Product of the Year and Portable MVP and options for storage, fax/modems, networking and 


my N PRODUCT OF THE YEAR : 
PC Magazine’s award for Technical Excellence. Saeed weomees the future wide open. 





PORTEGE 610CT FEATURES: * Integrated 16-bit Sound Blaster” 4.8 lbs. — 9.9" x 7.9" x 2.0" 
* 90MHz Intel Pentium™ processor compatible sound system * Optional Port Replicator 
© 9.5" dia. 24-bit color TET active * New enhanced Lithium Ion battery * DOS, Windows” for Workgroups, MaxTime® 


matrix display - 16.7 million colors * Two stacked PC Card slots Power Management and Fn-esse™ software 
+720 Million Bytes (=686MB) HDD (two Type II or one Type III) * Toll-free technical support — , 
* 8MB RAM, upgradable to 40MB - AccuPoint™ integrated pointing device 7 days a week/24 hours a day oe pen 
= Vi local-bus video * External 3.5" 1.44MB floppy drive mnenel oS - um 





In Touch with Tomorrow 


TOSHIBA 


Toshiba. The World's Best Selling Portable Computers. 


© 1995 Toshiba America Information Systems, Inc. Al! products indicated by trademark symbols are trademarked and/or registered by their respective companies. The Intel Inside logo is a trademark of Intel Corporation. 


Circle 101 on Inquiry Card. 
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News & Views 
DATABASES 


RADical Databases .................24 


Windows desktop databases, such as 
Microsoft’s FoxPro, must compete with 
Rapid Application Development tools. 


STORAGE TECHNOLOGY 


Notebook Hard Drives 
Hold More ..............ccceeceeeeees20 


Gigabyte drives for notebooks will be 
standard this fall. 


PCI POWER MACS 





Apple’s Tsunami: PCI Power 
BYTE takesaclose —==— 

look at the first PCI- 
based Mac. 






GROUPWARE 


Notes Meets the Internet ..........26 


New products and services that 
link Lotus Notes to the Internet are 
expanding the uses of Lotus’s 
groupware platform. 


ENTERPRISE COMPUTING 


Oracle Releases 64-Bit 
Database Bullet.....................30 


High-end network servers offer an 
alternative to mainframe systems when 
combined with new 64-bit relational 
database management software 

from Oracle. 


CD-ROM DRIVES 


6X Yields Better Software MPEG 
and Networking.....................40 


Move over quad speed, a new CD-ROM 
performance king has arrived. 


NEW PRODUCTS 


What’s NewW...........cccccceeeee ee 0192 
AST Research’s Ascentia 95ON 
notebook offers full-motion video and 
graphics; Xerox improves the OCR 
accuracy in TextBridge Professional 
Edition 3.0; 
ViewSonic’s 
15GA and 
17GA monitors 
include built-in 
speakers; 
and more. 
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OPERATING SYSTEMS PAGE 149 


How Best to Migrate to Windows 95 51 
BY DAVID S. LINTHICUM 
Slowly, very slowly. 


Windows 95 Migration Planning Kit—52 








DATABASES 


Optimize Database Queries 5] 
BY JOHN L. CUADRADO Optimizing 
complex queries on distributed 
databases. 


PAGE 153 








GRAPHICS 


3-D Graphics 

Technology 101 
BY EDMUND X. DEJESUS 

3-D graphics 
is becoming 
essential in 
applications 
from financial 
analysis to entertainment, and 
new standards support the 





trend. Desktop Hollywood F/X 103 Assets in Wonderland 111 
BY GRANT S. BOUCHER BY DAVID BAUM 
Hollywood-style computer- Financial traders can operate 
generated 3-D special effects are almost anywhere with new data- 
no further than your desktop analysis software and virtual- 
computer. reality interfaces. 





INDOWS UTILITIES: 


_ Weeding Windows — 

_ BYSTAN MIASTKOWSKI 

_ Six new uninstaller utilities take the pain. 
and suffering out of removing V ‘indows 
oo . 


THE INTERNET 


Short-Order Internet Access 


I erformance Technology’ s 
et can both get ye LAN 
at he | nternet fast. 


aes 
Software Roundup: 
Windows to the Internet 
__BYSCOTTHIGGS : 
Five all-in-one packages make it easy to. 
n the Internet, but not without some 


> NETWORKING 
_ The Power of X for Windows NT 
-BYSTEVENBAKER 


‘Hummingbird’s eXceed dale native 
: a ieee ce owe Nt 


PORTAB LE PENTIUMS 


Color and a Pentium to Go 

_ BY REX BALDAZO_> 

i as lightweight, co 
_ Pen um powerhouse makes a great 

tra ing he 
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HP’s PA-8000 





OPERATING SYSTEMS 


123 


employs multiple 
function units anda 
radical out-of-order 


BY BARRY Sooee 


Jee you aie toon ebettone i >d 
applications without the encom oo 


ee abstraction. 


NDOWS ON UNIX 


DOUG TAMASANIS 
ne 2. 0 makes Unix more Windows-frendly. 


is Achievements— 








CPUS PROGRAMMING 
HP’s Speedy RISC............. 175 Casting Arrays ................ 179 
BY DICK POUNTAIN BY RICK GREHAN Sometimes a 


wrong answer to a programming 
problem leads you to the right 
answer. 


Address 
buffer 





execution strategy NETWORKS 
aimed at creating the 
fastest RISC yet. . ISDN and Analog Access 
in One Package ............... 181 


BY SALVATORE SALAMONE For 
users who need both an ISDN link 


3-D Steps Forward Copland: and a traditional analog phone line, 
BY JOHN FOUST The Abstract Mac OS......... fl the new 

Pee naetas wallefnalice BY TOM THOMPSON The next gen- _ hybrid 

the applications—and even the eration of the Macintosh OS has ISDN/analog 


OS—you’ll be using. 


been delayed until early 1996 so that 
Apple can implement a Hardware 





modems may be 
the perfect solution. 


Abstraction Layer—which should 
help support a Mac clone market. 


COVER IMAGE: PAUL WILEY © 1995 








Pournelle: Windows 95 


BITIVGS: 6 io nae cbiscccussacebons 183 
BY JERRY POURNELLE Windows 
95 comes to Chaos Manor, and 
Jerry gets yet another lesson in 
networking. 


Books and CD-ROMs: 
impossible-to-Use Software ..45 
BY EDMUND xX. DEJESUS, 

RICH FRIEDMAN, AND 

DOUG TAMASANIS What’s wrong 
with computers, a CD-ROM for real 





Unix book that’s fun to read. 


Commentary: 


Radio Free Usenet............ 242 


BY ARUN MEHTA Broadcasting 
Usenet can help avoid the problems 
of cost and censorship. 


EqHGONAl «55 .isccsssncn cane 10 
BY RAPHAEL NEEDLEMAN 
Blasts from the 
ee ee 4} 
Highlights from two 


decades of covering 
the PC revolution. 


ORORS oes ee chic cpsasierennnes 18 
International Section... . 401S 1 

Reader Survey.......scesecesecess 184 
READER SERVICE 

Editorial Index by Company 240 


Alphabetical Index to Advertisers 236 
Index to Advertisers by 

Product Category 238 
Inquiry Reply Cards: 148A, 236A 


BUYER’S GUIDE 201 
Mail Order 

Hardware/Software Showcase 

Buyer’s Mart 


PROGRAM LISTINGS 
From BIX: Join “listings/frombyte95” and 
select the appropriate subarea (i.e., “jul95”’). 


From the UUNET:ftp to ftp.uu.net, logon 
as “anonymous,” and enter your user ID as 
your password. Type “‘cd/published/byte” 
and type “DIR.” Files appear in 
subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 


BYTE (ISSN 0360-5280) is published monthly by 
The McGraw-Hill Companies, Inc. U.S. subscriber rate 
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BYTE] Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


RADical Databases............ 24 


New versions of dBase and FoxPro 
confirm the trend that Windows desktop 
databases not only must compete with 
each other, but must compete with 
Rapid Application Development tools 
as well. 


How Best to Migrate 
to Windows 95................. 51 


If you’re planning a move to Windows 
95, now’s the time to do your homework 
and your compatibility testing. 


Weeding Windows ........... 133 


In a roundup of six uninstallers, it’s 
clear that there are only two kinds of 
programs for safely removing Windows 
applications: conservative and 
aggressive. 


Short-Order Internet 
ACCESS .......2.cceeeececeeeees 139 


If you’re looking for a turnkey box that 
plugs your Windows clients into the In- 
ternet, Performance Technology’s In- 
stant Internet is almost plug-and-go. 


Software Roundup: Windows 
to the Internet................ 142 


Five flawed programs aspire to be your 
Windows on the Internet. 


The Power of X for 
Windows NT.................- 149 


eXceed is the first product to deliver a 
native X Window System server to the 
Windows NT platform. With eXceed, 
you get the familiar look and feel of Mi- 
crosoft Windows along with the power 
of X for connecting to diverse remote 
systems. 


Color and a Pentium 


The well-equipped Toshiba T4900CT 
has one Achilles’ heel: an awkward 
pointing device. 


A Whole Other Galaxy ....... 155 


The Visix Galaxy cross-platform envi- 
ronment lets you quickly develop ob- 
ject-oriented applications without the 
shortcomings of high-level abstraction. 
It’s ano-compromise approach that is 
truly multiplatform: Macintosh System 
7, Windows 3.x, Windows 95, Windows 
NT, OpenVMS, Unix, and OS/2. 
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A Less Wobbly Wabi......... 159 


Wabi 2.0 addresses many of the first 
Wabi’s shortcomings and delivers a 
larger set of Windows applications to 
the Unix desktop. 


Pournelle: Windows 95 


Jerry shares his experiences installing 
the “final-beta” version of Windows 95 
on a PCI-based Pentium and on a 66- 
MHz 486DX2. 


WN 


_A Whole Other Galaxy ....... 155 


We evaluate the Visix Galaxy cross- 
platform development environment on a 
Power Mac running System 7.5, a 
486/33 notebook running OS/2 Warp, 
and a system running Windows 3.11. 


MACINTOSH 


Apple’s Tsunami: 
PCI Power ..............0000055 26 


We take a look at the first PCI-based 
Power Mac. 


Copland: The Abstract 


Apple delayed the release of its next- 
generation Mac OS so that it could 
structure the new OS around a Hardware 
Abstraction Layer to help support clone 
systems. 


Short-Order Internet 


Both Sun’s Netra and Performance 
Technology’s Instant Internet can put a 
LAN onto the Internet in short order. 
Netra is a classical Unix solution for 
TCP/IP clients, while Instant Internet 
handles only Windows PCs running 
NetWare. 


The Power of X for 
Windows NT.................- 149 


As Microsoft Windows becomes the 
desktop interface of choice, many orga- 
nizations need a robust environment for 
supporting remote Unix applications. 
eXceed for Windows NT delivers a ro- 
bust, high-performance solution. 


A Less Wobbly Wabi......... 159 


A flop the first time around, Wabi 
comes back in its second incarnation 
faster and more Windows-friendly. 


One Step Back for 
Integration. ..............000005 36 


The Management Information Consor- 
tium has been set back in its efforts to 
resolve network management integra- 
tion and incompatibility issues because 
of the departure of four of its major 
backers. 


The Greatest Show on 


Here are 10 reasons to start developing 
an Internet strategy for your business 
today. 


The BYTE Network Project: 
Hello, World ................... 87 


Jon Udell, executive editor for new me- 
dia, kicks off a monthly column to help 
you tap into the opportunities for busi- 
ness-to-business networking. 


Short-Order Internet 
ACCESS ......0cccececeeceeceeee 139 


If you’re looking for simple LAN solu- 
tions to Internet access, both Perfor- 
mance Technology’s Instant Internet 
and Sun’s Netra Internet Server can do 
the job. Instant Internet is the simpler 
solution, but it handles only Windows 
PCs running NetWare. 


Lab Report: 29 Switching Hubs 
Save the Bandwidth ......... 162 


Ethernet switching hubs are replacing 
router-repeater setups in LANs. We 
evaluate the performance of 29 10-Mbps 
Ethernet switches. 


ISDN and Analog Access in 
One Package ................. 181 


If you need both an ISDN link and ana- 
log access a new solution is emerging: 
hybrid devices that connect to an ISDN 
line and support analog modem commu- 
nications. 


Pournelle: Windows 95 
Arrives ........cccccceecceccees 183 


Jerry is impressed with what he saw at 
NetWorld+Interop. 
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See The Future Of Storage. 
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) MB is the world’s first The Sierra 1.3 GB is the industry’s 
rive, weighing only 1.8 fastest optical drive. It can be used as 

s time and fast both a hard disk replacement and an 
h rewritable ..._ on-line archiving system. Each 5.25” 
cartridge holds 1.3 Gigabytes of data, 
and boasts a 30-year shelf life. It is ideal 
for data-intensive applications such as 
eraphics, CAD/CAM, multimedia or data 
archiving. 


OPTICAL JUKEBOXES 


____ Ranging from 20 Gigabytes to over 
| Terabyte, Pinnacle’s optical library 
systems provide a centralized storage 
system to all users on a network. 
Designed for data management 
applications such as backup and archiv- 
ing, HSM _ (Hierarchical Storage 
Management), document or graphics 
imaging. 


rder or for a dealer near you call: 


800.553.7070 
Tel. 714-789-3000 Fax 714-789-3150 
Circle 90 on Inquiry Card (RESELLERS: 91). 
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RECORDABLE CD 






It’s recordable. It’s affordable. It’s the _ 


#1 selling CD recorder system. As a 2X 
CD recorder, it creates custom audio, 
video and data CDs up to 650 MB. As a 
2X CD-ROM player, it reads thousands 
of educational, multimedia and audio 
CDs. With its unique backup utility, it 
offers fast, reliable archiving of your 
valuable data. 


OPTICAL MEDIA 


Pinnacle Micro offers a variety of remov- 
able, inexpensive, high-performance 
optical media. By offering the highest 
quality in the industry, your data is pro- 
tected (30 years for MO disks, up to100 
years for CDs). Expanding your data is as 
easy as purchasing more media. 
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Olivetti ink-jet printers. 


Before choosing 
any other printer, 
count to ten. 














The best minute and can reach a virtual JP 360 offers the best price /performance 
of Olivetti ’s resolution of 600 x 300 dpi in text ratio. In fact, it gives you the same print 
know-how. mode - perfect print quality. Silent quality as the JP 450 - both in black 
Olivetti is Europe’s biggest and powertul, it can be equipped with and white and in colour - using the 
manufacturer of ink-jet printers. numerous options such as a 2nd sheet- same print heads. It can print up to 
Its products are the result of 20 years’ feeder, a sprocket for continuous 3 pages a minute and takes up a 
experience and research in this sector stationery or a special feeder for minimum of space. | 
and all of Olivetti’s plants and envelopes and transparencies, making it 
production processes have received a highly flexible tool even for automatic 
ISO 9001 total-quality certification. mailing. And the JP 450 is already preset 


to give you excellent colour prints. 


JP 450: 

productivity and JP 360: 

flexibility. the best 

The JP 450 is the fastest printer at a low price. 

of its kind. It prints up to 5 pages a Also preset for colour printing, the 





The best colour 
when you need it. 
The optional colour kit for 
the JP 450 and JP 360 opens the door 
to high-quality printing. 





You decide when you want to use 
colour, knowing that your 
printer is ready to go. 
The kit contains a 
manual with lots 

of tips on 
creating the best 

colour documents, plus the 

| powerful Olichrome driver for 


hi-fi chromatics. 


JP 50: portable 

technology. 

The JP 50 concentrates 
desktop performance into 1100 g. 
and 30x 13x6 cm. It works 
when and where you want it to, 
running either off the mains via 
the standard power adapter 
(which doubles as a battery 
charger), on regular 


or optional rechargeable batteries - 





providing 80 to 140 page 


autonomy - or on the optional car 
adapter cable. Although it’s 

the smallest and lightest portable 
ink-jet printer, the JP 50 offers 
300 dpi resolution, prints 1.7 
pages a minute and has 


a built-in ASE 












Low running cost. 

All of Olivetti’s ink-jet 

printers use a patented refill 
system that allows a significant cost 
per page reduction compared with 
traditional inkjet printers. The actual 
print head can be reused several 
times - only the ink cartridge 
is changed. All models 
automatically signal 
when the refill is 
running out so that 
the head doesn’t run dry, 
protecting it from possible damage. 
They also give you economy or draft 
print choices that save about 50% on 
ink. All this at energy consumption 


20 times lower than a laser. 


Fonts for free 

expression. 

Olivetti ink-jet printers give you 
the utmost freedom of 
expression, thanks to 
their wide range of fonts 
- 30 resident and 25 
scalable True Type fonts 


for Windows. 





Total compatibility. 
Every feature of the Olivetti 
inkjet printers, even the most 
exclusive, is immediately available 
thanks to a range of drivers loaded on 
the disk that comes with the printer. 
Designed and certified by Olivetti, the 
drivers are tested and approved by the 
biggest international software 
producers to guarantee their full 
compatibility and optimum 
performance. In the package you'll find 
drivers for Windows and the most 


popular DOS programs, while those for 
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more specific needs (such 
as Windows NT and OS/2) are 


available on request. 


Ergonomic design. 
In the Olivetti tradition, 

design is always in the 
forefront. The softly rounded, 
exclusive and attractive shapes of 
these printers are the result 
of rigorous, ergonomic research 
to guarantee their easy, safe and 


dependable use. 


Customer care: 
15,000 
specialists. 
Those selecting Olivetti JP printers 
find an international network 

of 5,500 Dealers and Systems 
Partners and 15,000 specialists to 
provide companies with all of the 
assistance, support and advice they 
need. This, like the others listed 
above, is only one of the many 
reasons for relying on Olivetti. 
And for counting to ten before 


choosing any other printer. 


For further information, phone : 
Austria (1) 816940 - Belgium (2) 229911 
Denmark (31) 201000 - Finland (0) 88741 

France (1) 49067000 

Germany (69) 66922755 

Greece (1) 9373800 - Holland (71) 319931 
Israel (3) 7516879 - Italy (167) 012587 

Norway (22) 186100 - Portugal (1) 3558260 
Spain (900) 370370 - Sweden (8) 59005200 

Switzerland (1) 8391565 
Turkey (212) 2750810 - U.K. (800) 447799. 
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The Future Is on the Line 


Today’s 
visionaries 
understand 
emerging 
networked 
businesses and 


the new culture 





they empower 


When this magazine was founded nearly 20 years ago, 
computer users were pioneers. We took off for the open 
spaces of the new technologic frontier, driven by the vi- 
sion of wide-open adventure and the inkling that there was 
a better life out there. 

We had to build our own tools—there were no towns, 
no roads. We had to invent the infrastructure as we went 
along. And we had to dig deep into the dirt to eke out the 
barest technological existence, programming Mits Altair 
machines through front-panel interfaces, soldering our 
own circuit boards for basic I/O functions. 

In those days, BYTE was the journal of the frontier. We 
told you how to program in assembly, how to install 
components, how to solder together a processor board. 
Ciarcia’s Circuit Cellar was one of the most popular se- 
ries of articles we ever ran. 

But we don’t live at the fringes of society anymore. 
We’re not wiring robots together in our basements these 
days. And there are entire industries now alive and thriv- 
ing on what was once the remotest outpost of civilization. 
Finally, it’s cool to be a nerd. 

Does this signify the end of an era? Have we all gone, 
heaven forbid, mainstream? Worse, 1s computer tech- 
nology finally boring? 

No way. Ask anybody who once saw the future on a 
chip. They will tell you, yes, the frontier spirit is alive and 
well. It’s just that, today, the new world is made up of 
communications protocols, on-line business offerings, 
internetworked information, and new ways for people 
to share ideas. Exploring technology was once a solitary 
venture—best embodied by the task of building a per- 
sonal computer—but today it is a way to explore, and 
perhaps help design, new forms of social interaction. 

That is why, in this issue, we’re thrilled to launch a new 
feature called “The BYTE Network Project.’ Authored by 
our very own Jon Udell (recently promoted to executive 
editor of new media, by the way), it begins on page 87. 
Each month, the “Network Project” will explore and ex- 
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plain the technologies and products necessary to develop 
an Internet presence. We’re basing this feature on BY TE’s 
own need: To develop a WWW (World Wide Web) home 
page that provides additional information beyond those ar- 
ticles that appear in our magazine each month. 

The “Network Project” starts small: We try out a bunch 
of different ways to connect our PCs to the Internet and 
to launch a rudimentary home page. Of course, there’s a 
lot more to building a networked business than just post- 
ing a bunch of stuff on the Net. In future issues, we’ Il 
be exploring tools that automatically format our exist- 
ing content for on-line publishing, products that let us 
collect data from our readers, and methods to connect 
you to the most up-to-date information about the products 
we cover in the magazine. If we find electronic cash 
technology robust enough, we will also explore tools to 
let you process your subscription through the Internet. 
Truth be told, the technology to get a business on-line is 
not that complicated. However, the thinking behind it is. 
Our business (publishing) has been based on nearly the 
same business model for countless years. What happens 
to the business when we throw the Internet into the mix? 
Can we—can you—manage the transition to this new 
frontier? 

To clarify the issues you need to address when you 
think about your growing Internet business, we’ve put 
together a Special Report (see “The Greatest Show on 
Earth” on page 69) that covers the 10 most contentious 
and interesting factors facing Internet users. Among them: 
the current blend of incompatible security protocols, the 
lack of decent Internet search tools, and the looming hulk 
of Microsoft, now poised to put every single Windows 
user on-line. We may think that the Internet land-rush 
is now in full swing, but in reality it’s barely begun. 

“The BYTE Network Project” may never be done— 
we’ ll continue to expand our system as new technol- 
ogies emerge and as we figure out better ways to exploit 
the capabilities of the Net. Maybe we’ll build a video- 
conferencing network. Or maybe, in a few years, you'll 
find us down in our cellar again, soldering together the 
machines that will carry the next explorers into the wild 
West. 


(op Goch 


RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
(rafe @ bix.com) 
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Take The Easy Way Out 


If you're frustrated by the confusing maze of NFS-based desktop-to-Unix networking, we can show you an easy way out! 
PC-Interface 5.0 from Locus Computing is a simple, easy-to-use solution that adds PC server capabilities to your Unix System. 
Install PC-Interface 5.0 in minutes and suddenly you can easily share Windows, DOS, Macintosh and Unix files, 
applications and printers. No more complicated NFS mount tables! PC-Interface 5.0 screens look just like the Windows, DOS 
or Mac screens you’re already comfortable with—no need to /earn Unix! 


Not only is PC-Interface 5.0 incredibly easy to use, it contains the most powerful, enterprise-wide feature set on the market. 
You get “gateway” access to any NFS, AFS or DFS system. You can integrate Novell NetWare, Unix and Windows for 
Workgroups networks. TCP/IP transport and WINSOCK for client/server applications is included. If you’re a Unix user, you'll 
appreciate the consistency of standard Unix commands, tools and file access security. For even more power, Locus’ 
PC-Interface Plus 2.0 also features enterprise-wide and global E-mail, advanced terminal emulation and FTP applications. 








Pontoon AD 


Step Up To World-Class Network Integration 





Locus 


Computing Corporation 


Call Locus today 


+44 (0) 1442 871774 





Contact Locus on the Internet: 

World Wide Web: _http://www.locus.com 

Internet e-mail: eurosales@uk.locus.com 
ussales@locus.com 


Or phone or FAX the following Locus sales offices and distributors: 


Europe, Middle East, Africa, Asia: +44 (0) 1442 871774, +44 (0) 1442 871118 FAX 
North America: 1-800-95LOCUS (US only), (310) 670-6500, (310) 670-2980 FAX 

Latin America, Asia/Pacific: (310) 337-5017, (310) 670-2980 FAX 

Mexico: MPS Mayorista, (525) 325-0993, (525) 687-8163 

Mexico: Premium International, (525) 525-1479, (525) 687-0425 

Australia: MUA PTY, Ltd., (612) 419-5799, (612) 419-8445 FAX 

Australia: Unetix Systems, (619) 474-1184, (619) 474-1034 

New Zealand: The Great Escape Company Ltd., (649) 443-2421, (649) 443-2453 FAX 
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© 1995 Intel Corporation. +Source: iCOMP®: A Simplified Measure Of Relative Microprocessor Performance. Intel Corporation, 1992.++The 63-MHz Pentium OverDrive processor for most 50-MHz and 25-MHz Intel486™ CPU-based systems is available nov 
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Run your PC faster with the Ove 











The OverDrivee processor 
is a single-chip CPU upgrade 
a, oct ee a that maximizes the performance 
ls . Ss Heme of most Intel486™ 
dd. processor-based PCs. 








i486™ $ 


OverDrive processors boost 
i, Nn, CPU performance as much as 
ee 343%, making your software 
run much faster. 


The family of IntelDX2;" 
IntelDX4,;"and newly released 
Pentium® OverDrive processors*: 
gives you several affordable 
upgrade options for your 
1486™ CPU-based PC—each of 
them fully software compatible. 


Contact your PC reseller for 
more information about OverDrive 
processors, or dial the FaxBack* 
service at 1-800-525-3019, 
document #9306. Or 
call 1-800-538-3373, ext. 295. 


rive processor upgrade. in 
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Bell & Howell Copiscan II“ Document Scanners 





Laboratory tests 
prove youd rather have 
our paper path. 


Think what it’s like inside a scanner. Heat, noise, gears, belts, rollers. No 
wonder so many little pieces of paper get mangled. No wonder users spend 
so much time trying to pull tiny shreds out of the rollers with their bare 


hands. That’s why we design our scanners with the simplest, most straight- 


ustry. So they can handle any kind of document. 


doubt in your mind who makes the best sc ners, just ask yourself 4 simple 





question. Which one would you rather go through? We have a brochure 


that describes all our Copiscan II scanners. For a copy, call 1-708-675-7600, 


or e-mail us: copiscan@mcs.com. BEI | HOWEI 


The Document Management People 
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AlphaServer 9000 SPARCcenter 

8400 5/300 T500 2000E 
Max CPUs i2 12 20 
CPU Speed MHz 300 90 60 
SPECrate_int22 (max) >90,000 23,717 38,213 
Max Memory 14GB 2GB 5GB 
Memory Bandwidth 1600MB/s SOOMB/s 800MB/s 
HO Bandwidth 1200MBy/s 256MB/s 620MB/s 





HO Slots 144 PCI 112 HPPB 40 Sbus 











Its probably a bit of both. Running the new 

64-bit pure Oracle7,™ our new AlphaServer™ 

8200 and 8400 systems give you performance 

gains that sound unreal: up to one hundred times faster than conventional 32-bit 
enterprise systems. With multiple 

64-bit processors howling 

along at 300 MHz and 

Very Large Memory capability, they support the worlds largest 


in-memory relational database, and let your applications directly 


emitting some rather distressed noises, like the plaintive cry; “Why would anyone need 64-bit systems? 


address up to 14GB of data in main memory. All of which could account for our competitors 
Vi Why would anyone need that much power?” Several reasons: 

Like time. Money. And the ability to gain a real competitive 

r ; advantage. For example, in the time it takes a 32-bit system 

Vi : TORS? io execute a handful of tock 


trades, ours will let you do hundreds. Global retail inventory that once took weeks now takes days. 






You get the idea. I} he advantages extend in all directions, to everything from on-line transaction 
* s ° ; 6 2 : ‘ * rs rs ° F ? © ¥ _? 
processing to micromarketing, decision support and more. Fact is, it can give your whole information 


system a real boost, for around one-tenth the price o fan IBM ES/9000™ 





running DB2. ( Was that a yelp we just heard?) For details, contact your Digital reseller. Or give 


Hi 


us a holler at 1-800-DIGITAL. Or reach us via our Internet address: moreinfo@digital. com. 


? 


AAA 


a : 2 a ; +s oe : Sa AR nialarvar are tradamarye nf Minital Eauinment Caranration. Orae 
G1995 Digital Equipment Corporation. Digital, the DIGITAL logo and AiphaServer are trademarks Digital Equipment Corporation. Ora 
ES/906G is a trademark of IBM Corporation. All other products are trademarks of registered trademarks oF their res Tay 
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Letters 


P6 Pointers? 


I read your cover story entitled “Intel’s 
P6” (April) and was hoping to get some 
additional references from you. The only 
information I’ve been able to find on the 
P6 is in your article and in Intel’s home 
page. 
Mark Brehob 
East Lansing, MI 


As far as I know, my story on the Intel 
P6 is the most detailed information 
available in a general magazine. The 
only source for more information is the 
February 16 issue of Microprocessor 
Report, a newsletter that covers the 
semiconductor industry. It’s not avail- 
able on newsstands, and subscriptions 
cost $495 a year. Intel will eventually 
publish a manual on the P6, but it’s not 
available yet, either.—Tom Halfhill 


Back to School 


I am head of the mathematics department 
at Eton College in the U.K. Your 
article “New Ways to Learn” 
(March) is arguably the most im- 
portant information the magazine 
has published in all the time I have 
been reading it. It not only was 
clear and inspiring but also dealt 
with fundamental issues of long- 
term importance rather than the 
necessarily ephemeral things that 
new technology is usually about. 
I don’t like the implications of 
“just-in-time” learning. Maybe most em- 
ployees are a kind of robo-extension to 
their employers, consumables to be thrown 
away when no longer useful. However, 
there is life outside work, and education 
is about that life as much as it is about em- 
ployment. 
I hope that we can look forward to reg- 
ular updates on this vital theme. 
John C. Puddefoot 
pudepied @ dircon.co.uk 


BYTE Bashing 


I have to give you credit for not editing 
out Jessica Keyes’ flames concerning some 
aspects of computer-related trade publi- 
cations (May Commentary). As someone 
who has worked around telecommunica- 
tions and microcomputers for 25 years, I 
have to say she “hit the nail on the head.” 
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I agree with her comments about the lack 
of a technology background for most writ- 
ers being published in computer industry 
publications (BYTE included). I myself 
have written E-mail to several journal- 
ists—nicely pointing out errors in their ar- 
ticles—and not a single response. Maybe 
it’s the technical background of the edi- 
tors? 

Anyway, I have to say her commentary 
was refreshing and unfortunately true for 
BYTE, too (e.g., on page 115 of the May 
issue, the D in 2B+D should be data chan- 
nel, not delta channel). But keep trying.... 

Paul A. Sadowski 
73562.1574@compuserve.com 


Mr. Sadowski ts correct in pointing out 
the mistake. The D in 2B+D is indeed 
data channel. We regret the error.—Eds. 


More Kudos for Keyes 


Jessica Keyes’ May Commentary should 
be framed and hung on the walls of every 
business that intends to buy into any IT (in- 
formation technology) solu- 
tion. BYTE should heed what 
it prints; why go through the 
pain of setting up “BYTE’s 
Video Workshop” (May) us- 
ing acollection of conflicting 
PC technology and then print, 
“but it isn’t yet plug and play” 
when plug-and-play systems 
exist? Keyes makes the point 
that we MIS types lean heav- 
ily on the advice of trade pub- 
lications. True—so perhaps if BYTE ded- 
icated more space to those systems that are 
plug and play rather than writing about the 
hoops one will jump through to simulate it, 
the industry and the end user would be bet- 
ter off. 
Brent Daviduck 
University of Lethbridge 
Lethbridge, Alberta, Canada 


Pentium Bug 


I read Raphael Needleman’s Editorial 
(March) with great concern. To pass off 
the Pentium bug (and generalizing this 
concept) as a fact of life is troubling. To 
me, there’s a big difference between ap- 
plication software and fundamental build- 
ing blocks (i.e., the CPU). If you look at 
any piece of complex software and break 
it down into its layers, then the bottom 





layer (the CPU) must be the most rigor- 
ous. Bugs in the lower layers will have a 
much more devastating effect than bugs 
in the top layers (which may only affect 
one option as opposed to the entire appli- 
cation). 

This is one of the worst editorials I have 
read from BYTE in the last 15 years of 
reading the magazine and the only one that 
has prompted me to reply. 

I’ve been very pleased with the refocus 
on core technology over the last two years 
(which is what the orientation of the mag- 
azine was in the early 1980s). I stopped 
buying the magazine in the latter half of the 
1980s when it became another IBM-com- 
patible magazine. 

Trevor Coulson 
Frewville, Australia 
maptek @ wattle. itd.adelaide.edu.au 


Iam sorry you did not like my Editorial. 
But I do think I was misunderstood (as a 
writer, that’s my fault, not yours). To ex- 
pect and understand how a bug can crop 
up in foundation technology (a CPU) is 
not the same as to forgive it, which I do 
not do. Thanks for reading and for the 
candor of your letter. 

—Rafe Needleman 


Anything but a PC 


Why is it that you completely ignore prac- 
tically all other computers other than the 
PC compatibles? The PC’s do have good 
qualities. But as a software developer, I 
plan to support “non-PCs,” even if some of 
my associates think those “other” com- 
puters just don’t fit their idea of a “real” 
computer. 

Terry Miller II 

Bartlesville, OK 


Remember the Macintosh 


As a loyal Mac user, I usually just bite 
my tongue at what often seems like un- 
even coverage. In the May issue, howev- 
er, the bias was too egregious for me to ig- 
nore. [The worst example] was the 
“BYTE’s Video Workshop” report. De- 
spite laments about the lack of plug and 
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It’s easy to think of Exabyte as the company that pioneered 
helical-scan 8mm tape backup and restore technologies. But 
today, Exabyte is much more. We offer customers worldwide a 
full line of backup and restore products—8mm, 4mm and quarter- 
inch minicartridge tape drives, automated tape libraries, certified 
media products and service—all with the Exabyte name. 


We’re not just 8mm anymore. Today, Exabyte is Sat ae 


EXAIBY SE” A 


In North America, call our office at 1-8O00-EXABYTE. In Europe, call The Netherlands office 
at 31-3403-51347. Or in Asia, call our Singapore office at 65-2716331. 


©1995 Exabyte Corporation. Exabyte is a registered trademark and “Exabyte Is Everywhere” is a trademark of Exabyte Corporation. 
Exabyte Corporation, 1685 38th Street, Boulder, Colorado 80301 USA. Phone (303) 442-4333. 
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Letters 


play, the difficulty of getting components 
to work together with the Gateway sys- 
tem, there was absolutely no mention of 
Macintosh video possibilities, despite the 
well-known “plug-and-play” abilities of 
that platform. 
Deborah Yeager 
73347.2452 @compuserve.com 


Wow! A six-page 
article on imple- 
menting digital and 
analog video-edit- 
ing systems on the 
desktop. And not 
one tiny mention of 
QuickTime, Apple, 
or Macintosh—in- 
credible. An obvi- 
ously well-re- 
searched article, 
with no prior bias toward a particular plat- 
form. Perhaps this shows in the various con- 
figuration problems described in the arti- 
cle. The line, “Plug the network card in last 
and use the 3Com Etherlink III...it’s the 
closest thing to true plug and play that we’ ve 
ever come across’ tells it all. Mac users read- 
ing this article don’t know whether to laugh 
hysterically or to groan in frustration. 
Mel Martinez 
mem@ pha.jhu.edu 


The article focused on building desktop 
video systems on the Windows platform. 
BYTE has covered other platforms 

for desktop video in the past and will 
continue to do so. But this specific 
project covered the issues and 
requirements of building a system 

on the PC platform.—Stanford Diehl 


Beyond Cute PDAs 


Your article on Dracon was very interest- 
ing. In particular, I liked that 
it dealt with how PDA tech- 
nology was being used to solve 


business problems rather than |. pagp 


just how cute PDA technolo- 5 IN 
gy Is. 


ChrisCurnow | = Cgp 
South Melbourne, VIC, Australia | 


BYTE Deck 


I recently received the May 
edition of BYTE. On skim- 
ming the articles, I noticed on |__ 
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page 36 in the News & Views section an 
article on Brooktrout’s IP/FaxRouter. 
I wasn’t impressed that this was presented 
as a “news” article, because a few days 
prior to getting the May edition, I received 
the BYTE Deck, and it showed the exact 
copy and graphics that are in the Brook- 
trout article. When you don’t distinguish 
between industry news and paid advertis- 
ing, it makes me doubt the objectivity of 
your articles. 
Chris Cowles 
Houston, TX 


The BYTE Deck includes a reprint of an 
article from the magazine as an added 
service to our readers. I understand the 
confusion, but the article was written by 
our author and then included in the 
BYTE Deck. It was not written by any of 
the advertisers.—Dave Andrews 


PGP URL? 


In your August 1994 issue, you included an 
article on PGP (Pretty Good Privacy). I 
have just gained access to the Internet and 
would like to find PGP. However, I don’t 
know where it is, and your article didn’t in- 
clude an Internet address for the PGP files. 
Could you tell me where I might find it? 
John Alexander 
76762.3310@compuserve.com 


The official MIT site is http://bs.mit.edu: 
SO001/pgp-form.himl. Remember that 
this software is export controlled and 
cannot be downloaded to computers 


outside the U.S.—Eds. 


Where’s the CD-ROM? 


On February 5th, I sent in my subscrip- 
tion for BYTE on CD-ROM. I have not, 
after almost 3 months, yet received it. 





Now, I recall that the subscription form 
said something about allowing 3 to 6 
weeks for delivery—or was it 4 to 8 weeks 
or maybe 6 to 12? 

Perhaps, despite whatever federal regu- 
lations are about mail-order delivery time, 
you covered yourself on the subscription 
form (which, in the future, I will photo- 
copy). But how about a message saying, 
“Thank you for holding, all customer-ser- 
vice lines are busy, somebody will be with 
you shortly” or an explanatory letter or 
something? 

Louis Leon 
louis @ cia.cc.emory.edu 


We apologize for the delay in processing 
the initial rush of orders for our CD- 
ROM. You should have received a letter 
explaining the delay, and by now, we 
should be caught up on all backlogged 
orders. However, if you still haven’t 
received BYTE on CD-ROM, please call 
our customer-service line at (800) 232- 
2983.—Eds. 


BYTE Benchmarks Redux 


Over a week ago, I sent two messages 

requesting a copy of the BYTE Native- 

Mode benchmarks. I have not gotten any 
response. 

David Zhang 

dzhang @ mipos2.intel.com 


After reading Rick Grehan’s article about 

the BYTE benchmarks in March, I would 

like to know how I can obtain a copy of the 
benchmarks. 

Jaap van Milgen 

L’ Hermitage, France 


We apologize for the slow response. 
Requests for the BYTE Native-Mode 
benchmarks have overwhelmed our staff, 
especially since, until now, we were 
sending out the benchmarks 
on floppy disks. We are 
pleased to announce that the 
benchmarks are now avail- 
able via ftp at ftp.byte.com.— 
Eds. 


FIX 


In May, on page 206 of the 
What’s New Software section, 
the price for OfficeTalk for 
Windows should have been 
listed as US$1395. m 
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ORGANIZE COMPUTER EQUIPMENT 

Ergotron LAN Fumiture organizes monitors, servers and other 
equipment upward into previously unused “free” air space. For 
existing equipment , this immediately reduces floor space 
requirements. As your LAN grows, Ergotron can help you 
potentially triple or even quadruple available floor space without 
costly building expansion. 


IMPROVE COMPUTER ACCESS 

With the flexibility of Ergotron’s open architecture, you can 
custom-configure standard components to organize equipment, 
improve computer access and reduce system downtime. The 
unique Cable Management System not only hides cables, but 
organizes them for easy access and identification. 


ERGONOMIC ADJUSTABILITY 

And with Ergotron’s patented monitor suspension, you can lift, 
glide, tilt, swing, and rotate every monitor until they're “just right’ 
for easy access and comfortable viewing. 


Tested at over 900kg, Ergotron systems are ruggedly built to 
protect your computer investment and last a lifetime. 


For more information and a free 
brochure, contact our European sales 


Ergotron Europe 
Karspeldreef 19.1102 BB 
AMSTERDAM 

The Netherlands 


Tel: +31 20 696.60.65 
Fax: +31 20 609.04.59 
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Ergonomic Computer WorkCenters 
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TravelMate” 4000M Series 
e 486 processors from 50MHz to 100MHz 
e Active Matrix Color or 
Dual Scan Color Displays 
e Hard Disk Drives: 200MB to 524MB* 
e Built-in 16-bit sound 
e PCMCIA Type III Slot 
e Integrated Pointing Device 
e Multiple Interfaces including SCSI II, 
Audio Controls, and MIDI/Game port 
e Intel Indeo™ Video 


Portable CD-ROM Docking System 
¢ Double-speed CD-ROM drive (250ms) 
e Built-in stereo speakers 
e Separate NiMH battery gives you 
AC or battery-powered operation 
e SCSI II connection 
¢ Optional SCSI II bay for additional 
hard drive 
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The right multimedia notebook can give you a 
decided advantage in your work. That’s why we 
made the TravelMate M Series notebook computers. 

These powerful multimedia machines give you 
desktop PC capabilities in a portable package, 
including the industry's first truly portable, battery- 
powered CD-ROM Docking System. So you have the 


freedom to use them anytime, anywhere. 


The M Series continue the TravelMates’ award- 
winning reputation for incredible power, perfor- 
mance and reliability. Each comes standard with 
16-bit sound, a built-in speaker and microphone, 
plus a choice of 486 processors to handle full-motion 
video and speed you through other multimedia 
applications. 

And the optional, battery-powered CD-ROM 
Docking System gives you access to the growing 
libraries of CD-ROM software, no matter where you are. 

The TI TravelMates. They're for people who are 
going places. 

For more information or the name of the dealer 
nearest you, call 1-800-TI-TEXAS (1-800-848-3927). 


EXTENDING YOUR REACH 





TEXAS 
INSTRUMENTS 


*Depending on model. TravelMate and “Extending Your Reach” are trademarks of Texas Instruments. 
Indeo is a trademark and the Intel Inside logo is a registered trademark of Intel Corporation. ©1994 TI. 
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NEW VERSIONS OF DBASE AND FOXPRO 











RADical Databases 


The latest version of Microsoft’s FoxPro confirms that Windows databases must compete 





with each other as well as with rapid application development tools. 


BY RICK DOBSON 


he next version of Microsoft’s FoxPro represents a major overhaul that 
brings the relational database development package into the realm of RAD 
(rapid application development) tools. The RAD category encompasses 
tools ranging from dBase for Windows and Delphi from Borland (Scotts Valley, 
CA, (408) 431-1000; fax, (800) 408-0001) to PowerBuilder Enterprise from Sybase’s 
PowerSoft subsidiary (Burlington, MA). Visual FoxPro 3.0, which is expected to be 
released this summer, offers capabilities typically found in RAD tools, such as 
event-driven programming, the ability to visually create reusable components, and 
integrated client/server database connectivity. Version 3.0’s object model supports 
inheritance, subclassing, encapsulation, and polymorphism. But Microsoft’s (Red- 
mond, WA, (206) 882-8080; fax, (206) 936-7329) VFP should also find renewed com- 
petition from Visual dBase 5.5 (code-named Voyager), Borland’s next version of 
dBase for Windows, which is also slated for a summer release. 

Three areas meriting special 
attention from VFP developers 
include the Class Designer, 
new client/server functionali- 
ty, and a Visual Basic—style 
event model. Microsoft has ex- 
tended VFP’s Xbase language 
to let developers create objects, 
classes, and subclasses. You 
can create classes with code or 
use the new Visual Class De- 
signer to create classes with- 
out having to learn the new 
object model’s syntax. Devel- 
opers can group, store, and ref- 
erence custom classes from 
class libraries. 

For client/server developers, 
VFP integrates the Visual Fox- 
Pro Connectivity Kit. A new 
Upsizing Wizard simplifies the 
conversion of VFP file-server 
applications into Microsoft 





he name/path supplied by the user if the 


File output option was prone: 





Visual FoxPro’s Class Designer simplifies the process of constructing visual classes, 
such as the reportoutput class, which is a tool for controlling report output. This 
class contains several control classes including the text box, txtFileName. The lower 
portion of the screen reveals the creation of a new property for txtFileName. The 
properties settings sheet shows noutputoption, the option group above txtFileName, 
set to a default value of 1. 
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SQL Server client/server ap- 
plications. A new Remote 
View Wizard simplifies access 
to SQL back-end data. Also, 
views based on local tables 
function within VFP just like 
those on back-end servers, 
which makes the migration of a 
prototype file-server VFP ap- 
plication to a client/server ap- 
plication easier. New 32-bit 
ODBC (Open Database Con- 
nectivity) drivers shipping with 
VFP are faster than the cur- 
rently available 16-bit versions. 
VFP itself is a Win32s appli- 
cation, which means it runs as 
a 32-bit application in Win- 
dows 95. Finally, welcome 
support for VB-style events 
eliminates the need to use the 
clumsy Read command for 
event-driven programming. 
VFP lets the programmer ac- 
cess the usual set of Windows 
events, such as a mouse-click. 
Developers transitioning to 
VFP will find many more gran- 
ular events than are available 
in older versions of FoxPro. 

An important feature for 
RAD tools is the ability to cre- 
ate Custom classes, which ease 
the task of ensuring a consis- 
tent look and feel within and 
across applications and to guar- 
antee consistently correct re- 
sults when processing compli- 
cated business measures. 
VFP’s Class Designer looks 
like a form designer, but it gen- 
erates classes of reusable code. 
Even more intriguing, you can 
subclass commercial OLE 2.0 
controls for specialized re- 
quirements. Microsoft’s Ac- 
cess and Borland’s Paradox do 
not as yet allow the creation of 
class constructs. The previous 
version of dBase, dBase 5.0 for 
Windows, can generate classes 
through its form designer and 
menu designer. 

VFP’s most obvious com- 
petitor is Visual dBase 5.5, 
which will be a 16-bit Win- 
dows application. Borland says 
this next version of dBase will 
offer several improvements, in- 
cluding the ability to save a 
control on a customized form 
as a Class, which the current 
version cannot do. Highlights 
of other planned additions in- 
clude performance enhance- 
ments, such as faster table 





browsing, more visual devel- 
opment tools and experts, sup- 
port for such Windows 95 con- 
ventions as long filenames, the 
ability to embed ANSI-92 SQL 
commands directly in dBase 
instead of relying only on pass- 
through SQL or ODBC, an 
EXE compiler for distributing 
finished applications, support 
for OLE Automation, and the 
ability to call SQL stored pro- 
cedures from dBase code. 

Longtime FoxPro develop- 
ers should find much to like in 
VFP. However, they won’t find 
features in this version that are 
available in other RAD prod- 
ucts. Some developers of 
client/server applications will 
prefer the more advanced data 
repository features of other 
popular client/server develop- 
ment tools. VFP also lacks fea- 
tures found in other client/serv- 
er databases, such as the ability 
to back up files while the serv- 
er is running. 

Despite these drawbacks, 
the precommercial version of 
VFP that BYTE tested bodes 
as good news for FoxPro de- 
velopers. No longer should 
FoxPro programmers have to 
be content with a Windows 
version (FoxPro for Windows 
2.6) that is a mere port from 
the DOS version. With their 
RAD capabilities and improved 
client/server features, the new 
versions of these Windows 
databases exemplify an evolu- 
tion from a desktop and small 
workgroup focus to much bet- 
ter support for enterprise data- 
base needs. 

(Michael Levy and Dave Andrews 

also contributed to this story). 





STORAGE TECHNOLOGY 


Notebook Hard Drives Hold More 


ard drive manufacturers are using several 

technologies to satisfy the demands of 
notebook users who want smaller, lighter, more 
powerful machines. IBM’s latest 17 mm high, 
2.5-inch hard drive, the TravelStar XP (AT in- 
terface version expected to ship in June; SCSI 
version in July), uses a number of technologies, 
including magnetoresistive heads (instead of 
thin-film heads), to get increased areal density. 
The result is a 1.2-GB hard drive for notebook 
computers. In August, another hard drive man- 
ufacturer, Toshiba America, is expected to an- 





nounce a 1-GB hard drive designed especially 
for the notebook market. | 

The most intriguing announcement this spring 
might come from Integral Peripherals (Boul- 
der, CO). Its Platinum/SL drive, which is ex- 
pected to start volume shipments in the third 
quarter of 1995, will offer a native capacity of 
1 GB in a 12.7 mm high, 2.5-inch drive. Price 
for the drive to manufacturers will be about 
$795 (compared to about $790 for IBM’s 1.2- 
GB AT interface TravelStar XP drive), and In- 
tegral says this price will drop over time. The 1- 
GB capacity is a giant leap for 
small notebooks such as Digital 
Equipment’s HiNote Ultra, 
which uses 12.7-mm hard dri- 
ves, with a current maximum 
storage capacity of 340 MB. 
Integral uses a number of tech- 
nologies, including dynamic 
head loading (see the figure 
“Integral Glides into 1 GB’’), to 
allow these higher capacities. 

Rich Liguori, program man- 
ager in Digital’s mobile com- 
puting group (Acton, MA), ex- 
plains that these hard drives 
typify the industry’s move to 
smaller, lighter systems that min- 
imize compromises. He also 
notes that although the differ- 
ence between a 12.7-mm drive 
and a 19-mm drive used in a 
desktop system might appear to 
be minute—it’s roughly equiv- 
alent to the width of your pinkie 
fingernail—the difference is 
enormous to engineers develop- 
ing small notebooks. As Liguori 
says, “Every millimeter counts.” 

—Dave Andrews 
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News & Views 


PCI POWER MACS 





pple will release a Pow- 
erPC-based notebook and 
other systems, including the top- 
of-the-line Power Mac 9500 
(code-named Tsunami) this sum- 
mer. The 9500 centers around a 
PowerPC 604, clocked at 120 or 
132 MHz, with a 512-KB cache. 
The processor sits on a processor 
card. Because DRAM and the 
L2 cache reside on the main log- 
ic board, upgrading to a faster 
CPU will require a mere card 
swap. The memory bus is self- 
configuring to a maximum of 50 
MHz, allowing it to support dif- 
ferent-speed processors. 





The 9500’s base memory features 16 
MB of 70-nanosecond DRAM (expand- 
able to 768 MB). The L2 cache RAM is 
soldered on the main logic board, but the 


rest of the 9500’s RAM resides 
in sockets. The 9500 uses 168- 
pin JEDEC DIMMs (dual in- 
line memory modules) instead 
of the 72-pin SIMMs found in 
existing Power Macs. 

The 9500’s PCI bus operates 
at 33 MHz, and it’s clocked in- 
dependently of the processor. 
Many of the internal I/O sub- 
systems in the 9500 use Open 
Firmware and the PCI bus for 
start-up configuration and data 
transactions. Apple built its 
own Rev 2.0—compliant Pow- 
erPC-to-PCI bus bridge chip 
for these systems. Apple’s chip 
supports up to four multiple 
bridge chips and implements 
PCI bus masters and 96-MBps 
data streaming. 

A number of improvements 
(see the text box’ Power Mac 
at a Glance’’) in the 9500’s ar- 
chitecture boost hard disk I/O. 
Improvements to the 9500’s 
memory subsystem, including 
the use of memory interleav- 
ing to generate 128-bit wide 
memory accesses, resulted in 
performance increases of up to 
16 percent. The 9500 also em- 
ploys 14 DMA channels that 
manage I/O transfers and frees 
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Apple’s Tsunami: 





PCI Power 






POWER MAC 9500 AT A GLANCE 


the 604 to handle more important tasks. 
The 9500 and its siblings’ new system 
architecture let them manage system re- 
sources more efficiently than previous de- 
signs, while unfettering the 604 to tackle 


GROUPWARE 





more computer-intensive jobs. The 132- 
MHz Power Mac 9500, with 16 MB of 
RAM, a 2-GB hard drive, and quad-speed 
CD-ROM drive, will cost $5399. 

—Tom Thompson 


Notes Meets the Internet 


ew products and services that link Lotus 
Notes to the Internet are expanding the 
uses of Lotus’s groupware platform. When cou- 
pled with Notes’ built-in security, these prod- 
ucts let Notes perform double duty as a group- 
ware platform and an Internet publishing tool. 
Companies typically use Lotus Notes to share 
confidential electronic communication such as 
product strategy with business partners and cus- 
tomers. Notes’ tight security has eased privacy 
concerns of companies who outsource their 
Notes management to international Notes net- 
works, such as WorldCom, from Houston, 
TX—based Wolf Communications ((713) 650- 
6522) or AT&T’s ((800) 204-2764) Network 
Notes. “Notes has a stronger security model than 
the Internet,” says Todd Ostrander, extended 
enterprise product manager at Egghead Soft- 
ware (Issaquah, WA), which is beta testing the 
AT&T Network Notes slated for commercial 
rollout in June. That desire for confidentiality 
can relegate the Internet—where practically any- 
one with a Web browser can retrieve data—to 
public information dissemination tasks. That’s 
starting to change, however. 
Notes add-on products like InterNotes from 
Lotus Development (Cambridge, MA, (617) 


577-8500) and Tile from the Walter Shelby 
Group (Bethesda, MD, (301) 718-7840; 
info@shelby.com) can already convert desig- 
nated Notes databases to a WWW page. The 
next step is to populate Notes databases from 
the Web, which is what a future version of In- 
terNotes and the Walter Shelby Group’s Tgate. 
module in Tile do. Expected to ship in June, 
Tgate takes information that someone filled out 
in an HTML form (e.g., a purchase order) and 
converts it into data that adds a new document to 
a Notes database. 

Tgate’s appeal is that unlike the classic Notes 
collaboration method, in which users have a 
Notes client, anyone with a Web browser could 
add to a Notes database. If deployed on a WWW 
server with support for encrypted communica- 
tions, [gate can be used for secure transactions. 

Tile does not provide a full Notes client. For 
example, it can’t update or delete existing Notes 
documents. But products like InterNotes and 
Tgate increase the potential number of users 
that can interact with your company’s Notes 
data and network. Says John Buckman, president 
of Walter Shelby, “You can’t ask all of your 
potential customers to buy Notes so they can 
look at your advertising.” —Dave Andrews 


“All in all, this 
is a must-have 
package for 
anyone serious 

about C+.” 


PC Magazine 


Watcom C/C++ simplifies and accelerates development of 
high-performance, multi-platform 16- and 32-bit applications. 
Watcom C/C++ delivers productivity and performance, 
combining our state-of-the-art compiler technology with an 
integrated development environment (IDE) and comprehensive 
set of tools. 


“target a huge range of 16-bit and 32-bit 
platf orms.”’ PC Magazine 

Watcom C/C++ supports development of applications targeting an incredible array of 
16- and 32-bit PC platforms including: Windows NT, Win32s, 32-bit extended DOS (with 
royalty-free DOS extender), OS/2 2.x and Warp, Novell NLM, Windows 3.x, DOS and OS/2 1.x. 


“The clear cross-platform leader is 


Watcom C/C++ ...”’ PC Magazine 
The extensive multi-platform support is amplified by the cross-platform capabilities of the 

IDE and tools, which enable building applications for a wide range of target environments from 
any of the host systems. Thus, you can standardize on a single host environment and toolset for 
application development across a wide range of target systems. 


“(Watcom C/C++) is also the clear leader in turning out fast, tight 


code for a huge number of platforms.” Pc Magazine 
Watcom C/C++ advances C++ optimizer technology with a superscalar optimization strategy 
which uses “riscification” and instruction scheduling to deliver improved performance on 486 
and Pentium processors. The compiler can create a single, high-performance executable which 
runs on 386, 486 and Pentium processors. 


“Tts excellent performance and very reasonable $199 price 
simply add to the luster.”’ Pc Magazine | 
Find it at CompUSA and Egghead or call 1-800-265-4555 













A Powersoft Company 


Watcom International 415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 Telephone (519) 886-3700 Fax (519) 747-4971Watcom Europe, United Kingdom, Phone: +44 1494 555555 Fax: +44 1494 555595 
Watcom and the Lightning Device are trademarks of Watcom International Corp. Other trademarks are properties of their respective owners. ©Copyright 1995 Watcom International Corp. 
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How ‘Bout 15,000,000 Options 


So what’s Plan B? Lousy one-way streets. There’s nothing you 































hate more than those all-or-nothing ultimatums. You know the 
feeling all too well. Can’t go right, can’t go left. Gridlocked. It just 
doesn’t seem right, does it? 

Guess how many options you can get from Gateway 2000°? Try 
fifteen million. That’s right. Because at Gateway we custom build 
our computers to your exact specifications. We'd never leave you out 
in the cold with no alternatives, And our numbers-people tell us there 
are over fifteen million ways to configure a Gateway computer. 

Say you really like our P5-120, but a 1GB hard drive isn’t big 
enough for you. We have a 2GB that should do the job. Need a 
17-inch monitor? You can easily upgrade to that, too. And if you 
only want SMB 4 
instead of the 
16MB RAM “You've got a friend in the business.” 


standard on a $00-8 46-2058 


P5-120, no problem. Consider it done. 





® 


With options like network and video cards, tape backup units, 
speakers, and loads of software applications, we’ll build a machine 
tailored just for you. And all options and upgrades are pre-installed 
on your Gateway system so you can hit the road running as soon as 
your PC arrives. 


Call Gateway 2000 today. The option tank runneth over. 


The standard P5-120 includes a 120MHz Intel® Pentium™ processor, 1GB 







hard drive, and 16MB EDO performance-enhanced memory for incredible 






processing capabilities, along with 4X CD-ROM drive, 15-inch Vivitron™ 
monitor and MS Office Professional 4.3. $3019 










= 
pentium 


© 1995 Gateway 2000, Inc. Gateway 2000, “G” logo and “You’ve got a friend in the business” slogan are registered trademarks, and Vivitron 

is a trademark of Gateway 2000, Inc. The Intel Inside Logo, Intel and Pentium are trademarks or registered trademarks of Intel Corporation. All other 
brands and product names are trademarks or registered trademarks of their respective companies. Monitors’ diagonal measurements indicate the size of the 
cathode-ray tube. All prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 





News & Views 


ENTERPRISE COMPUTING 


Oracle Releases 64-Bit Database Bullet 


YY ae running large database 
applications, mainframe 
computers have traditionally offered 
impressive performance advantages 
over their client/server counterparts. 
Not any longer, say Digital Equip- 
ment, Oracle, and analysts. Such 
high-end network servers as Digital’s 
new AlphaServer, when combined 
with new 64-bit RDBMS (relation- 
al database management 
system) software, now 
offer an alternative 
to mainframe sys- 
tems. But the suc- 
cess of 64-bit 
database servers 7 
will rely on a num- . 
ber of factors: Don’t _ 
expect to see a mass 
migration from the main- 
frame any time too soon. 

A 64-bit system can deliver a performance 
improvement of between one and two orders of 
magnitude over a 32-bit system, according to 
analysts at the Aberdeen Group (Boston, MA, 
(617) 723-7890), which makes client/server 
database performance comparable to that of 
many mainframe systems. The combined ef- 
forts of Digital Equipment (Maynard, MA, (508) 
493-5111) and Oracle (Redwood Shores, CA, 
(415) 506-7000) mark the first entry into this 
64-bit area, which Aberdeen calls the LIMD 
(Large-scale In-Memory Database ). 

Oracle rewrote its 32-bit RDBMS, Oracle7, 
into a 64-bit version called Oracle VLM (very 
large memory). Oracle VLM, when run atop an 
OS like the 64-bit version of Digital Unix, lets 
you load much more of a large database into 
memory than is possible with a 32-bit program. 

Typically, 32-bit systems are limited to main 
memory database usage of 2 GB. With Oracle 
VLM, the amount of addressable main memory 
is essentially unlimited, according to Larry El- 
lison, Oracle president and CEO. For example, 
Digital’s new AlphaServer 8400, an enterprise 
server, and the 8200, a departmental server (both 
of which are the first to use the 64-bit, 300-MHz 
Alpha 21164 chip), can support up to 14 GB of 
main memory. 

Additionally, compared to the 32-bit version, 
Oracle VLM takes fewer operations to move 
the same amount of data into memory. Oracle7 
allows data transfers from disk to memory in 2 
KB blocks (8 KB-size transfers were supported, 
but Ellison says that size was seldom used). In 
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contrast, Oracle VLM moves data from disk 
into memory in 32 KB blocks (called Big Ora- 
cle Blocks or BOB for short). The increase in 
performance is compelling (see the accompa- 
nying chart). 

The acceptance of 64-bit database systems, 
whether from Oracle or some other database 
vendor, depends on several factors. One impor- 
tant one is the availability of less expensive 
memory, which should start occurring in late 
1995 with the arrival of low-cost 16-Mb mem- 
ory chips. 

A second factor is the mainframe’s lower sup- 
port cost per user. An official at IBM points out 
that when companies like Oracle tout the 
price/performance advantage of a client/server 
solution to a mainframe, they are only quoting 
cost of purchase and neglect to mention the hid- 
den costs of user support. 

A 1994 report produced by Forrester Research 
(Cambridge, MA) says that it costs three times 
more to support a 5000-user network ($6.4 mil- 
lion a year) than it does to support an equal num- 
ber of users on a traditional IBM mainframe 
($2.3 million). A third factor is the pace at which 
all applications that an organization typically 
runs on a mainframe—including administrative, 
financial, and other mission-critical applica- 
tions—are ported to a given 64-bit application. 

Aberdeen’s analysts say it’s not likely that 
mainframe customers will abandon their big 
iron unless their important applications—not 
just their databases—can move to client/server 
systems. —Salvatore Salamone 





Microsoft At Work? 


In the summer of 1993, 
Microsoft announced a new 
architecture called At Work 
to enable connectivity be- 
tween Windows PCs and 
office devices. For example, 
a Windows user would issue 
commands to a copy ma- 
chine from the PC, and the 
copy machine would send 
back various status reports. 


Few products bearing the 
Microsoft At Work moniker 
have come to market. Mi- 
crosoft’s Personal Systems 
Division continues to work 
on a hand-held PC compan- 
ion. At Work printers based 
on the Windows Printing Sys- 
tem have been released, but 
they only send bidirectional 
feedback to a directly con- 
nected PC (not across the 
network), unless you use the 
JetAdmin utility included in 
the CD-ROM version of Win- 
dows 95 with HP printers or 
print servers. But, Microsoft 
says Microsoft At Work is 
still alive and well. Josh 
Herst, a product manager at 
Microsoft, says the basic 
goals of Microsoft At Work 
still exist, but they’ve been 
distributed into different 
product groups (originally, 
Microsoft At Work was a sep- 
arate entity at Microsoft). For 
example, Herst’s group is 
working on a Windows 95 
component called Microsoft 
Fax that will integrate with 
Microsoft Exchange, the uni- 
versal in-box utility in Win- 
dows 95. West Caldwell, 
NJ—based Ricoh says it will 
ship its long-awaited IFS-66 
At Work fax machine, which 
supports binary file transfer 
and inbound fax routing with 
other At Work fax machines, 
this fall. Microsoft says it 
currently doesn’t plan to port 
the At Work kernel to non- 
x86-—compatible processors. 


—Nick Baran 
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e high-performance IEEE 1284 port 
fear return to HP warranty 
jetDirect EX and EX Plus3 print _ 
servers support all paraliel printers 
e HP JetDirect cards support HP printers | 
with I/O slots 


logos apply to HP JetDirect EX. In call 1-800-387-3867, Dept 
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Just don’t have the time for power problems on 


your PC? Don’t worry. They’ll always make the 





MICROSOFT 
WINDOWS. 
COMPATIBLE 


time for you. It’s not if a power problem will 
occur, but when. Due to household appliances, 
poor wiring, bad weather or even other office equipment, 
power problems are as inevitable as death and taxes. 

You can’t run, but you can hide, behind APC protection. 


‘that’s why we’ve just introduced new models in our 


protection for just $119. 







© 1995 APC, 132 Fairgrounds Rd. W. Kingston, RI 02893. Back-UPS & PowerChute, are trademarks of APC. 
Other trademarks are property of their owners. Specs subject to change without notice. 
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New Back-UPS: 5IIS 
lackouts, brownout: 


CAUSES OF COMPUTER IN THE NEXT THREE MONTHS, MORE 
THAN 30,000,000 PCs wiLL BE HIT BY 
POWER PROBLEMS... 

Who needs power protection? If you use a 
computer, you do. A study in a recent PC Week 
Problems showed that the largest single cause of data loss is bad 
power, accounting for almost as much data loss as all 
other causes combined. Every PC plugged into an 
outlet is vulnerable. In fact, you have better odds of 


FREQUENCY OF winning the lottery than of escaping the sting of 


POWER PROBLEMS 


\ Surges 


power problems. One study found a typical PC is hit 
over 100 times a month, causing keyboard lockups, 
hard drive damage, and worse. 

Simply put, if power problems are the least of your 


Sags & 
Blackouts 


91.7% | 


troubles, you’ve got one chance to keep it that way. 
You insure your car and home with the best policy 
you can afford. It just doesn’t make sense to leave 

Source: Bell Laboratories 


your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


Why A $119 APC UPS costs LEss 
THAN A $9.7? ““SURGE PROTECTOR’’... 
Contrary to most people’s belief, a PC alone already has 
more protection built into it than a low- 





end “surge suppressor,” which is 
usually nothing more than a well- 
packaged extension cord. In other 
words, going without any protection 





is just as good as underspending on 
one of the most important PC 
decisions you’ll make. 

And since sags and blackouts 
represent more than 90% of power problems likely to hit your 
computer, even quality, high-performance surge suppressors are 
literally powerless to protect you from data loss. 

That’s why you need instantaneous battery backup power 
from an APC Uninterruptible Power Supply to prevent 


“Don’t take chances. Get the 


ultimate protection... from APC.” 
--PC World 


PC World 


Top 20 
Upgrade 





© ke ye He Xe Back-UPS should be standard on 
every desktop... effective, affordable, designed to 
last...” --PC Computing 


“A UPS can pay for itself the first time it saves 
your data.” --MacUser 


“The clear winner in price performance... 
it’s unbeatable...” --PC Magazine UK 
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Brian Krause, Network Manager for 
Goodyear Airship Operations, knows how 
critical APC protection can be.” The night 
of the All-star game a tornado came 
through our blimp hanger and took out our 
roof. Our airships demand absolute 
~. communication so I protect our local and 
remote servers with the most reliable 
protection I can find: APC. APC’s 
PowerChute software shut our server down 
in an orderly way... closed out all files nice 
and neatly. When we reconnected, 
everything came back up perfectly, without 
a hitch.” 


After a raging fire which took 18 trucks to 
subdue, Michael Benolkin, director of the 
Systems Division at Correa Enterprises, 
Inc. didn’t expect much. “While 
rummaging through the ashes, we heard 
something beeping. Our four APC units 

_ were still in action, while two UPSes from 
another brand were history. We’re still 

| using these same APC units at our new 
office location - they still work like a 
charm! We’re impressed with the 
ruggedness, reliability, and product support 
offered by APC.” 



























Faced with a water main break, Mark 
Conley, Regional Manager of Novell’s 
remote sales office in Detroit was amazed 
at APC’s reliability. “The APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we lost no data to this 
disaster. We’ve used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we’re well 
satisfied, so we were even more impressed 
to learn that the units are amphibious!” 


Doug Welch learns his reliability lessons 
well: “While still a Computer Science 

© © student, I was at home preparing a large 
spreadsheet for a final project when 

_ « Anchorage experienced an all too common 

5+ Richter earthquake. If not for my Back- 

UPS 400 it would have been back to square 
one! I’m now the Network Systems 

ex Manager at Charter College, in charge of 

three networks. I learned my UPS lesson 

well back in my student days. I’ve never 

been disappointed with APC and the 

: product has had quite a work out.” 
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Visit APC’s 
NEW 
PowerPage on 
the Internet 


keyboard lockups, data loss, and crashes. 
With an APC UPS, you get six times the 
protection of a high-end surge protector 





for little more than twice the price. And 





Back-UPS Award Winning FEATURES www.apcc.com 
» Unmatched surge/lightning protection for 


$119 is much less expensive than false 


peace of mind. APC UPSs carry up to a 












issing _ $25,000 lifetime guarantee against surge APC has won more awards for reliability 


_& Site diagnostics automatically i 
damage to your properly connected equip- than all other UPS vendors combined... 


_ ground and reversed polarity _ 
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» LAN signaling allows simple shutdown with = —_—rment, and are available to suit any READERS «aa L¥, Vi 
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ResellerNews Readers Choice 


User pee erenpate ees | 
insure uptime safe disposal. Batteries will = 
Gels ea ee PROTECT YOURSELF OR 
7 . a KICK YOURSELF... 


It’s been said that there are two types 


PCs, to fax and satellite systems. 


| » $25,000 lifetime Equipment Protection _ 





10 minute runtime with specified applications. _ 
_ For longer runtimes choose next largest unit. — 


2 Model Application — _. Sugg.List data, and those who are about to. Prevent the AMERICAN POWER CONVERSION 


of computer users: those who have lost 








200 NEW | BGecen” PCs $119 _ single largest cause of computer problems and 
280 NEW LANNodes ___ $139 _ Join a fast-growing third category: those wno 
400 _ Desktop 486/386 systems / $199 protect their PC’s with the most reliable Tel: (401)789-5735 
ee £8686 vce = 054 ~~ Protection they can buy: APC UPSes. So ask Fax: (401)788-2797 
wipe _ oe oe ws for APC at your favorite reseller. At just $119 Compuserve: GO APCSUPPORT 
600 — CAD/CAM workstations _ $359 aye — , ; Internet: apctech@apcc.com 
| | oe an APC UPS is serious protection no serious 
700 . Longer runtime . please reference Dept. A2 
ps Mules cen bese computer user should be without. 
France: (+33)1.64.62.59.00 Germany: (+49)89 958 23-5 UK: (+44) 753 511022 Ireland: (+35)391 702000 Latin America: (+1)401.789.5735 Japan: (+83)5295 1988 
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BEST OF COMDEX 


Network and Windows 95 Take Top BYTE Awards 


he next version of Windows and a 

high-speed network took top honors 
as BYTE editors at spring Comdex rec- 
ognized innovative products that will im- 
pact the industry. This was the first 
Comdex at which Windows 95 was in full 
display on the show floor, and many ven- 
dors demonstrated preliminary versions 
of Windows 95 hardware and software. 
For this reason, BYTE’s editors awarded 
Windows 95 Best Operating System and 
Best of Show. 

MCI (Washington, DC) and the Na- 
tional Science Foundation (Washington, 
DC) won Best Technology for their high- 
speed vBNS (Backbone Network Service). 
The vBNS will serve as an experimental 
platform for developing new national net- 
working applications and will link sick eis 
computing sites. The vBNS will | 
initially operate at 155 Mbps. | 
Operations over 600 Mbps are 
planned for 1996. 

AnchorPage for Windows 
($895), from Iconovex (Bloom- 
ington, MN, (800) 943-0292) 
won Best Development Soft- 
ware. AnchorPage inserts hy- 
pertext tags into information on 
WWW (World Wide Web) doc- 
ument databases and also creates 
conceptual analyses and abstracts 
of text documents. 

Matrox (Dorval, Quebec, 
(800) 361-1408 or (514) 969- 
6320; fax, (514) 969-6363) won 
Best Peripheral for its 64-bit Mil- 
lenium, a 3-D accelerator and 
video playback card. Best Mul- 







Systems: The [DZ-6 

Computer Systems (Huntsville, AL, (800) 34 
730-2000; fax, (205) 730-8300) can suppo 
MHz Pentiums and a selection of high-e 
The RISCserver 2200 (starts at $11,400) 
ough, MA, (800) 709-3434 or (508) 26 
8673) is based on two 200-MHz Mips 
ning Windows NT. / 


Portables: The Austin Vista Notebook fon IPC Fechnolocies 
(Austin, TX, (800) 752-1577 or (512) 339-3500; fax, (512) 
454-1357) is a DX4-75 or -100-based portable with an 11.3- 
inch screen. The Tadpole P1000 combines 100-MHz Pentium 
_ with a rugged magnesium alloy case (Austin, TX, (800) 232- 
6656 or (512) 219-2200; fax, (512) 219-2222), 


Peripherals: Casio's (Dover, NJ, (800) 962-2746 or (201) 361- 
5400; fax, (201) 361-3819) QV-10 still-video camera lets you 
view the pictures you’ve taken without having to load them 

onto a Mac or Windows computer, and you can store up to 96 
images in its 2-MB flash memory. Hewlett Packard’s (Santa 
Clara, CA, (800) 722-6538; fax, (800) 333-1917) ScanJet 3c 
color scanner combines 600-dpi resolution with a host of bun- 
dled software for the same price a $1100) as the older, 
400-dpi ScanJet Ilex. 


Printers: Epson America’s (Torrance, CA, (800) 289-3776 or 
(310) 782-0770; fax, (310) 782-4455) Stylus Pro XL offers 


compression, and editing in its RealMag- 
ic Producer board ($3995). 

Kyocera (Somerset, NJ, (800) 232-6797 
or (908) 560-3400; fax, (908) 560-8380) 
won Best Printer for the FS-3600A print- 
er (about $3500), the newest ceramic-drum 
Ecosys laser printer, which has true reso- 
lution of 600 dpi. Multi-Tech Systems 
(Mounds View, MN, (800) 328-9717 or 
(612) 785-3500; fax, (612) 785-9874) won 
Best Connectivity Hardware honors for its 
MMV-Series MultiMux ($1499 each) that 
extends PBX capabilities to a remote site. 
It concentrates voice, data, and fax traffic 
onto a single phone line. 

Best Connectivity Software went to 
CompuServe (Columbus, OH, (800) 848- 
8199 or (614) 457-8600; fax, (614) 457- 
0348) for its NetLauncher for Windows 


0 graphics workstation 








program that gives users access to WWW 
sites and other Internet services. Best 
Portable went to AT&T Global Informa- 
tion Solutions (Dayton, OH, (800) 447- 
1124 or (512) 445-5000) for its 75-MHz 
Pentium-based 250P. 

The UniFlex 5/300 RISC PC from 
Deskstation (Lenexa, KS, (800) 793-3375 
or (913) 599-1900; fax, (913) 599-4024) 
won Best System. The system BYTE saw 
houses a 300-MHz 21164 Alpha micro- 
processor. Symantec’s (Cupertino, CA, 
(800) 441-7234 or (503) 334-6054) Norton 
Utilities for Windows 95 took the Best 
Application award. The package continu- 
ously monitors system resources, diag- 
noses and fixes file system problems, op- 
timizes your drive, and provides system 
recovery tools for Windows 95 users. 
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be edi . 
Bates Data System. 


Multimedia Software: OpeninfoManager for Windows from 
Horizons Technology (San Diego, CA, (619) 292-8860; fax, __ 
(619) 292-9439) lets you author multimedia presentations and 
training materials without having to learn a scripting language. 
Delrina’s (Toronto, Canada, (416) 441-3676; fax, (416) 441- 
0333) Echo Lake (Windows version this spring, Mac version 
this fall) lets you easily assemble multimedia family albums 
and personal archives. _ 


Applications Software: DesignCAD 3-D for Windows from Amer- 
ican Small Business Computers (Pryor, OK, (918) 825-7555; 
fax, (918) 825-6359) provides highly capable 3-D CAD for un- 
der $500. Maptitude from Caliper (Newton, MA, (617) 527- 
4700; fax, (617) 527-5113) delivers GIS and mapping with 
census data, street maps, demographic data, state and county — 
maps, and more for only $395. 


Development Software: Calendar Widgets from Sheridan Soft- 
ware Systems (Melville, NY, (516) 753-0985; fax, (516) 753- 






















timedia Software went to Au- 
dioActive from the Blue Ribbon 
SoundWorks (Atlanta, GA, 
(404) 315-0212; fax, (404) 315- 
0213). AudioActive is an intel- 
ligent music engine and Win- 
dows API for multimedia 
developers. The developer tells 
the software what kind of theme 
or atmosphere is needed and the 
engine generates copyright-free 
music to suit that scene. Best 
Multimedia Hardware went to 
Sigma Designs (Fremont, CA, 
(800) 845-8086 or (510) 770- 
0100; fax, (510) 770-2640), 
which combines video capture, 
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better color printing than the previous Stylus ink-jet printer and 
can handle 11- by 17-inch images. Kodak’s (Rochester, NY, 
(800) 235-6325 or (716) 724-4000; fax, (716) 724-0663) 
$7495 XLS 8400 PS replaces the ColorEase dye sublimation 
printer with faster printing (full-color page in about 75 seconds) 


and 8.4- by 12-inch coverage. 


Hardware Connectivity: The Konexx Konnector, from Unlimited 
Systems (San Diego, CA, (800) 275-6354 or (619) 622-1400; 
fax, (619) 550-7330) lets 28.8-Kbps modem users dial out 

through a digital PBX by plugging into the phone’s handset con- 
nection. The M208 Workgroup Print Server with Intelligent Hub 


from Microplex Systems (Burnaby, BC, (800) 665-7798 or (604) 


444-4232; fax, (604) 444-4239) is an eight-port Ethernet hub 
and print server that provides remote LAN access. 


Connectivity Software: MobileWare 2.0, from MobileWare 
(Richardson, TX, (214) 690-6181, ext. 25; fax, (214) 690- 
6185) provides a remote access program for Windows NT that 
lets users exchange E-mail, send files, access data, and per- 
form other functions remotely over wired or wireless networks. 
Elan Software's (Pacific Palisades, CA, (800) 654-3526 or 

3(10) 454-6800; fax, (310) 454-4848) Goldsync Remote Syn- 
chronization Gateway lets users at remote sites replicate and 
synchronize the GoldMine PIM databases. 










3661) is an OLE Control for Visual Basic, Visual C++, and oth- 
er development tools. WinHelp Office from Blue Sky Software 
(La Jolla, CA, (800) 677-4946 or (619) 459-6365: fax, (619) 
459- 6366) packages several tools (which will also be available 
separately) to help you create Windows help systems that can 
include hypertext documents, video, and sound. 


Operating Systems: Windows NT 3.51, from Microsoft (Red. 
mond, WA, (206) 882-8080) will run on the PowerPC and | 
offers improved support for PCMCIA and the Windows 95 user 
interface. IBM’s Warp Connect (Austin, TX, (800) 342-6672: 
fax, (800) 426-4329, ext. 99) combines 0S/2 Warp we) net- 
work connectivity, including a peer network OS. > 


Best Technology: The Real3-D technology embodied in the 
R3D/100 chipset from Lockheed-Martin (Orlando, FL, (800) 
393-7730; real3d@mmc.com) brings excellent workstation- 
quality 3-D graphics—including the ability to process 750,000 
polygons per second and 33 million textured pixels per sec- 
ond—to the desktop. The IIT3304 Multimedia Encode Chip 
from Integrated Information Technology (Santa Clara, CA, (800) 
832-0770 or (408) 727-1885; fax, (408) 980-0432) is a pro- 
grammable DSP-based processor that supports both MPEG en- 
coding and decoding on the same chip. 








Corel VEN TURA 5 
beats PageMaker 
~ and QuarkXPress in 
InfoWorld review. 
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Drag and drop 
images directly into 
your document 
using Corel's visual 
file manager. 


Use Corel PHOTO- 
PAINT 5 (included) to 
create and modify 
bitmapped images. 


Corel VENTURA 5 ...“unparalleled power and flexibility’’... 


“Corel has done some fine work in “FrameMaker, QuarkXPress, and PageMaker can't beat “Corel VENTURA delivered a convincing 
improving and recasting VENTURA the level of formatting and typographical control offered by performance. Users who are already familiar with 
into a robust page layout program VENTURA's paragraph-based style sheets—a boon when CorelDRAW will easily get used to the DTP 

with impressive capabilities.” your document requires a complex structured format.” program. The user friendly VENTURA can be 
Windows Magazine, January '95 PC\Computing, January '95 recommended even to beginners...” 

PC Praxis, April '95 

“Newcomers to this desktop ‘Appropriate for documents of all lengths, VENTURA 
publishing package will find offers templates to get started quickly, better text formatting, 

unparalleled power and flexibility in and prepress capabilities.” 


building and modifying large and 
complex documents.” 


Home Office Computing, January '95 











PC Magazine, February '95 Corel VENTURA NUMBER ONE in PUBLISHING! 
fee , Product  3.5"disk version S.L.P. (US$) Score Includes 
7 Corel 
Corel VENTURA 5 $595 6.8 PHOTO- 
PAINT 5 

QuarkXPress $895 6.7 

Aldus PageMaker $895 6.2 
You can upgrade to InfoWorld, Report Card Rating March 20, '95 
Corel VENTURA 5 if ee | 
you own one of the 
following: Competitive upgrade 2 
PageMaker . | 5 
FrameMaker Circle 71 on Inquiry Card. 2 
QuarkXPress Part # egy ® 
PagePlus aan : Weneans " ‘ COREL 
Microsoft Publisher — ‘ CD-ROM version 
or ] -800-378- ] 3 ] i US$ plus applicable taxes. Call now for faxed literature! 


any previous registered 1-613-728-0826 ext. 3080 
version of VENTURA. All product names are trademarks or registered trademarks of their respective companies. Document #1122 
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NETWORK MANAGEMENT 


One Step Back 
for Integration 


he inability of major net- 

work management plat- 
form vendors to agree on a 
common API and database 
schema has dealt a setback to 
the Management Information 
Consortium’s efforts to resolve 
network management integra- 
tion and incompatibility issues. 
The MIC (see December 1994 
BYTE, page 114) sought to ad- 
dress the thorny issue of con- 
solidating network manage- 
ment information that’s stored 
in different DBMSes into a 
common repository, but four 
major backers, Digital Equip- 
ment, Hewlett-Packard, IBM, 
and SunSoft have withdrawn 
from the consortium, citing a 
number of reasons. “The end 
result is bad news for users,” 
says David Passmore, president 
of the consulting firm Decisis 
(Herndon, VA). “Gathering 
management information will 
continue to be more difficult 
than it should be.” 

Companies that supply net- 
work equipment (hubs, routers, 
and adapter cards) are the dri- 
ving force behind the MIC. In 
the early 1990s, equipment 
vendors such as Bay Networks, 
Cisco Systems, Chipcom, and 
others began developing net- 
work management applications 
that ran on network manage- 
ment frameworks like IBM’s 
NetView, Sun’s SunNet Man- 
ager, and HP’s OpenView. The 
services (1.e., standard APIs) 
that each of these frameworks 
(aka platforms) provided re- 
duced the effort required of net- 
work equipment suppliers to 
write their network manage- 
ment applications. 

However, the platform ap- 
proach has flaws. Applications 
running on a platform often 
store management information 
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in different DBMSes, and net- 
work managers need a com- 
mon way to access that infor- 
mation. Another problem was 
that third parties still had to 
spend a lot of money porting 
their software from 
one platform to a sec- 
ond or third. The MIC 
was trying to over- 
come these problems 
by developing an in- 
terface capable of 
pulling data from dis- 
parate DBMSes. Hav- 
ing all platforms con- 
form to the interface 
would have also made the port- 
ing issue simpler. 
Initially, the four companies 
all joined the MIC and 
pledged to support its work. 
But an official at HP cited a 
number of issues that quickly 
arose, including concerns over 
needless duplication with data 
integration efforts of other 
standards organizations and 
the MIC’s slow progress. De- 
cisis’s Passmore says a more 
likely explanation for the 
break is that network manage- 
ment platform vendors want 
to differentiate their wares 
rather than have them conform 
to standards. 
James Corrigan, MIC chair- 
man and president of Ki Net- 
works (Columbia, MD), says 
the MIC will forge ahead with 
its standards and work at the 
same time to avoid duplicating 
the efforts of other groups, such 
as the Internet Engineering 
Task Force. Corrigan expects 
MIC-compliant products to 
ship this year. However, the 
standards will have little im- 
pact if platform vendors do not 
support them. Right now, they 
do not have any plans to do so. 
—Paul Korzeniowski 
























































































































































































































































































































































































































































“$O YOU THINK 
YOU KNOW ALL ABOUT 
PORTABLES, 


YOU AIN'T SEEN NOTHING YET." 





The Tadpole P1000. After years of experience producing SPARC portables as well as designing portables for IBM and Digital, 
we bring you the world’s first LOOMHz Pentium notebook. The P1000 provides workstation class performance for MS-DOS, 
Windows, Windows 95, Windows NT and Solaris/PC UNIX users. Its supremacy is underlined with up to 
128MB DRAM, 256KB write-back cache, 810MB SCSI-2 removable hard disk, 10.4” active matrix 
full colour TFT display, 16-bit CD-quality audio and a 2 hour battery pack, all housed in a rugged, lightweight 





magnesium alloy case the size of an A4 page. A full range of options including a TADPOLE 





TECHNOLOGY 


pentium 


wo RGeMetEE §6choice of docking stations and a 6 hour external battery pack is also available. 


UK:Tel 01223-428200 Fax 01223-428201 E-MAIL p1000-info@tadpole.co.uk GERMANY:Tel +49 9129 2859 70 Fax +49 9129 2859 71. 





FRANCE:Tel: 331-60-86-27-92 Fax: 331-60-86-27-89. USA:Tel: 512-219-2200 Fax: 512-219-2222. 


The intel Inside and Pentium Processor logos are trademarks of intel Corporation. 
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Olivetti Suprema 








rocessor 
itecture. 


Suprema’s technological 





innovations are available and ready 
to use thanks to its Dual Processor 
architecture, breaking down 
performance barriers to give you 
the power to complete the most 


complicated tasks: from business 








complete line 
equipped with 
entium® power. 
The power and processing speed 





of the latest Pentium® chip 
generation - in single or dual 
processor versions - allow you 

to get the best out of all applications. 
The Suprema line of PCs offers a 
choice of processing power ranging 
from the Pentium 75 MHz toa 
record breaking 120 MHz. 


SHS CRARERE RR ORES 
REET HRETEEO HOHE S: 





modelling 
to highly 
complex 
graphics 
applications. 
Suprema Dual Processor also has 
Windows NT pre-installed allowing 
you to fully exploit the benefits of a 


multitasking operating environment. 








onferencing. 
Suprema PCs are ready for 
immediate integration with all 
network systems, thanks to the 
embedded Ethernet controller. 
With the preinstalled Intel 


ProShare Premiere, a data 


-onferencing application that 
illows remote users to 
-ommunicate and share 

srograms /documents at a distance, 
Suprema PCs optimize company 


oroductivity. 


The best 

of multimedia at your 

fingertips. 
The Suprema PCs are equipped 
with highly sophisticated 
technology to improve the man- 
machine interface. All Suprema 
PCs are available with four 
speed CD-ROM and audio 
capability. Audio performance 
is further 
enhanced 
by options 
to improve 
sound 
quality 
(wavetable) and easy to use 
software tools. A PCMCIA kit 
is available to allow immediate 
access to portable PC 
peripherals. 


Plug & Play. 

Plug & Play architecture lets 

you expand the system 
quickly and easily, thus consistently 


reducing operating costs. 


Certified with 

over 300 HW/SW 

products. 
Equipped with Microsoft 
Windows for Workgroups on the 
mono-processor, and Windows NT 
on the dual-processor version, the 
Suprema PCs provide full 
compatibility with all industry 





SUPREMA M6-630 


Pentium 75 


M6-640 
Microprocessor Pentium 90 
ready n.a. 
PCI/ISA PCI/ISA 
8/16-128 8/16-128 
Slots 5 , 
LAN on MB 


Audio & CD 


Dual Processor 


standard n.a. 
standard standard 


standards: they’re tested with over 
300 applications and certified 
by the world’s leading software 


houses. In addition, 


Designed for 


Suprema PCs are fully 


prepared for 





optimum 
Microsoft 
Windows 95 


implementation 


of Windows 95. 





Three-level 
security. 





Options on three levels 
(hardware, software and 
mechanical); that is the Suprema 
offer for data security and secrecy. 
Information and applications, vital 
for the life of a company, are thus 


completely safeguarded. 


Environmental 
Care. 
Respect for the 





environment has always been 
priority in Olivetti’s choices. 

For this reason, Suprema - like all 
Olivetti PCs - is produced with 77% 
recyclable materials. But ecology 
also means energy saving: in 
accordance with the Energy Star 
program the Power Management 
System permits considerable 
energy savings 
when the PC is 


switched on but 





unattended. 
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M6-650 M6-650 DP M6-670 
Pentium 100 Dual Pentium 100 Pentium 120 
ready 
PCI/ISA PCI/ISA PCI/ISA 
16-128 16-128 16-128 
5 5 5 
standard 


standard 


standard na. 


standard standard 





standard standard 


ISO 9241 and CE: 
full conformity. 





Olivetti has maximum 
respect for the requirements and 
safety of users. A tangible example 
of Olivetti’s full conformity with 
the European ISO 9241 standards 
is in the monitors with their high 
image-stability and 


low radiation 


ISO 


emissions. Or in the 
casing and the 
keyboards, designed 
according to the most 


advanced ergonomic 


criteria. In addition 


the CE brand C < 


guarantees the absolute conformity 
of Olivetti PCs to the European 
safety and EMI (Electro Magnetic 
Interference) compatibility 


standards. 


Customer care: 
15,000 specialists. 
Those selecting the 
Suprema, or any other Olivetti PC, 
find an international network 
of 5,500 Dealers and Systems 
Partners and 15,000 specialists 
to provide companies with all of 
the assistance, support and advice 
they need. Just one more reason, 
besides the above, for relying 
on Olivetti. And for counting to 


ten before choosing any other PC. 





The Intel’ Inside logo, Pentium’ processor, is registered TMs of Intel Corporation. All brands and trademarks are the property of respective owners. 
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SIX-SPEED CD-ROM DRIVES 


6X Yields Better Software 
MPEG and Networking 


2%, uad-speed CD-ROM drives are the 
Oinincy standard, but a new crop 
of six-speed CD-ROM drives with 900- 
Kbps data transfer rates should appeal to 
multimedia aficionados and network man- 
agers who want improved performance 
from their CD-ROM jukebox towers. Plex- 
tor’s 6PleX drive should be followed by 
other six-speed CD-ROM drive offerings 
this year from such vendors as TEAC, 
NEC Technologies, and Wearnes. 

Hard-core multimedia users will pay 
the steep premium ($600 for a bare six- 
speed drive versus about $200 for a quad- 
speed model) for a performance boost. 
“People still say ‘I just want [six-speed 
drives] for games,’” says Felix Ne- 
mirovsky, engineering manager at Plex- 
tor (Santa Clara, CA). Nemirovsky notes, 
however, that a six-speed drive running 
on anything less than a Pentium system 
will show only marginal gains. Sophisti- 
cated animation and video sequences are 
the most demanding data types to play off 
a CD-ROM, and so their performance will 
see the greatest boost with a six-speed 
drive (see the benchmark table “Six Times 
Faster’). 

Perhaps even more significant, six-speed 
drives will make software-only MPEG 
compression and decompression much 
more viable. Acceptable playback of 
MPEG video generally requires a hard- 
ware codec. The two key bottlenecks that 
had held back software MPEG, according 
to Sorin Papuk, software development 
manager at MPEG codec vendor Comp- 
Core Multimedia (Sunnyvale, CA), were 
slow graphics acceleration under Windows 
and slow CD-ROM access rates. The latest 
PCI-based graphics boards and six-speed 
drives change that. “One year ago, soft- 
ware MPEG was a ‘teasing’ technology,” 
says Papuk. “[It is] not yet fully equal to 
hardware MPEG, but it is closing the gap 
fast.” 

Networked CD-ROMs present a differ- 
ent kind of performance issue. On a net- 
work, you might have 50 people trying to 
access, say, a Seven-drive tower at the 
same time. The faster those drives locate 
and read the data, the faster the tower can 
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process all 50 requests. The tower must 
queue and register I/O for all requests; 
therefore, a few milliseconds’ difference in 
the access time can improve overall 
throughput. 

As prices drop, six-speed drives will 
replace quad-speed models. It took about 
14 months for quad-speed drive prices to 
reach mainstream levels, says Julie Schw- 
erin, president of research firm InfoTech 
(Woodstock, VT). “By this time next 
year,” Schwerin says, “six-speed drives 
could be standard items.”—Michael Nadeau 











DOCUMENT MANAGEMENT 





DMA Promotes Information Anywhere 


™ wo groups that sought 
to separately define 
industry specifications for 
version control, security, 
and other document ser- 
vices have joined to create 
the DMA (Document Man- 
agement Alliance) and ex- 
pect to release their first 
specifications this month. 
The goal: to make the in- 
formation in documents 
available to anyone on a 
network, regardless of the 
application or interface. 
DMS (document man- 
agement systems) can help 
a company manage its 
memos, reports, and con- 





TTS 





library services. 


vices. 





-¢ Acommon intaréaca fot Integration: 7 | 
access and search methods of individual 





¢ A uniform API for accessing pan ‘atin 
across diverse document-management ser- 





¢ An object- based data model for standard- 
izing access to enterprise library services. 
The model will allow for modular integra- 

_ tion of library services where vendors 

could support either specific components _ 

or implement the complete model. 


tracts, but incompatibilities 
among different systems 
result in isolated islands of 
information. The frustra- 
tion that results from these 
incompatibilities is com- 
pounded as companies 
move to global networks. 
The DMA formed in 
April 1995 when compa- 
nies behind the DEN (Doc- 
ument Enabled Network- 
ing) effort, including 
Novell and Xerox, joined 
with the IBM- and Saros- 
led Shamrock Document 
Management Coalition. 
The DMA task force is or- 
ganized under AIIM (As- 
sociation for In- 
formation and 
___s Image Manage- 
| ment) Internation- 
al in Silver Spring, 
MD. Frank Daw- 
son, a senior pro- 
grammer for IBM 
Software Solu- 
tions (Roanoke, 
TX) and cochair- 
man of DMA, 
says the DMA 
wanted to coalesce 























around a common API 
while the industry was still 
young and relatively un- 
structured. First working 
demonstrations of product 
interoperability could oc- 
cur later this year. The 
DMA, says Roger Sullivan, 
vice president of market- 
ing at document manage- 
ment and work flow soft- 
ware vendor KeyFile 
(Nashua, NH), could elim- 
inate the “myriad of for- 
mats” document managers 
and developers face today. 
Most vendors and ana- 
lysts are encouraged by the 
DMA, which will define 
three core elements (see the 
text box). Others worry the 
DMA will freeze innova- 
tion. “Standards work best 
when they evolve around 
something that happens de 
facto, not de jour,” says 
Herb Edelstein, principal at 
Euclid Associates (Po- 
tomac, MD). “When you 
have lots of vendors, the 
tendency is to use the low- 
est common denominator.” 
—Gordon E.J. Hoke 





Air Ethernet 


With RDC Communications’ 
new PortLAN, laptop users 









can stay connected to the 


network without being 
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stuck at their desks. 
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Client/Server on Wheels 


Solid’s Mobile Assistant is a 


ae 
Ww 











communicator, navigator, and 
vehicle tracker. Users can be on the 
road but still access data back at 
the office. 
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Symposia is a new set of tools for 
building Web pages. The developer 
says it simplifies production of 
HTML documents. 





Welcome to GRIF S.A. 
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Mutimedia Tools 


Sentfactor’s software lets you 
quickly build databases with video, 


audio, and text. 
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Snap into the future with the LEO DES/GNote 
which provides full flexibility and upgradeabill- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from amono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
Storage, and you can also replace the 3.5" 
FDD with additional modules./ntergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro- 
_ phone and speaker for on-board 
audio, ports for PCMCIA type 
ll or Ill, a choice from a full 

line of CPUs, and a host of 
other innovative features, 
the LEO DES/GNote is the most 
powerful and versatile notebook 
» Solution around. 


CompuTex Taipei ‘95 
June 5-9 
Booth No. A524 


Authorized Distributor: 
BADER AL MULLA & BROTHERS CO.W.LL (KUWAIT) ICL INTERNATIONAL COMPUTER (SA) (PTY) LTD. (SA) WIRAINDO MULTISAKTI SETIAPUTRA.P.T.(INDONESIA) 
TEL:965-244-5040 FAX:965-243-7285 TEL:27-11-3141023 FAX:27-11-314-2299 TEL:62-21-6256975 FAX:62-21-6010184 
AMERICAN TECHNOLOGIES, INC. (PHILIPPINES) JETDATA AB. (SWEDEN) AL READ AL ARABIA COMPUTER CORP. (JORDAN) 
TEL:63-2-774002 FAX:63-2-788629 TEL:46-8-960985 FAX:46-8-960069 (LEO MIDDLE EAST REPRESENTATIVE) 
CENTERPRISE INTERNATIONAL LIMITED. (UK) 1.V. INDUSTIRE VERMITTLUNG & FINANZIERUN, SPOL. S R. O. TEL:962-6-683754 FAX:962-6-683754 
TEL:44-256-463754 FAX:44-256-843174 TEL:42-1998-2629 FAX:42-1998-2572 SEH COMPUTER-SYSTEME-VERTRIEBS GMBH. (GERMANY) 
GOOD LUCK IMPORT EXPORT Co,Ltd. (THAILAND) NATION-TECH SDN.BHD. (MALAYSIA) TEL:49-6184-95010 FAX:49-6184-950188 
TEL:662-2132800 FAX:662-2125810 TEL:60-3-9053878 FAX:60-3-9051357 $4. 
pena WELL 
ead A First | ional 
aw Jammy irst Internationa Computer, Inc. 
6F, FORMOSA PLASTICS REAR BUILDING FIC EUROPE B.V. Tel: 31-73-273300 Fax: 31-73-231412 FIC SPAIN Tel: 34-1-6373502 Fax: 34-1-6373863 
201. TUNG HWA NORTH ROAD. FIC USA Tel: 1-510-2527777 Fax: 1-510-2528888 FIC HK Tel: 852-2-3453599 Fax: 852-2-7972408 
PEL, | FIC AUSTRALIA Tel: 61-2-7484566 Fax: 61-2-7484633 FIC CZECH Tel: 42-5-41122643 Fax: 42-5-41213144 
NE on al ai FIC JAPAN Tel: 81-3-5461-2181 Fax: 81-3-5461-2345 FIC FRANCE Tel: 33-1-46810203 Fax: 33-1-45739885 


Specifications subject to change without notice. The Intel Inside logo is a trademark of Intel Corporation. 


Circle 524 on Inquiry Card. 


HOTEL: 


ews &Views 


LAN Faxing 
Cuts Costs 





BOB EMMERSON 


axing in many Euro- 

pean offices still 

means feeding sheets 
of printed paper into a facsim- 
ile machine, despite the fact 
that PC faxing could save 
money. A recent study by Im- 
pulse Research (Los Angeles, 
CA), for example, revealed that 
in small businesses, many em- 
ployees make up to nine trips to 
the fax machine per day. One 
way to cut down on all these 
trips to the faxer—time that 
could be spent doing more pro- 
ductive work—is to put in a 
fax server. Several European 
companies are now offering 
solutions that work in LAN and 
ISDN environments. 

In large- and medium-size 
multiuser environments, faxing 
is a job for LAN fax servers, 
not LAN clients. For example, 
with application software de- 
signed for a client-server envi- 
ronment and a fax server, it’s 
the server that generates bit- 
mapped images and transmits 
them to the modem or an ISDN 
board. The client simply selects 
the document and the recipi- 
ents, a process that makes min- 
imal use of client resources. 

In an ISDN environment, 
fax routers offer DDI (Direct 
Dial Inwards), giving each user 
his or her own number. Fax 
routers from companies like 
Ascom (Camberley, U.K.) or 





Dr. Materna (Dortmund, Ger- 
many) handle DDIs. These 
ISDN devices send the fax 
right to the addressed person’s 
workstation screen. 





BIS analysts estimate there are about 60,000 LAN 
fax servers in Europe this year. They 
redict th t number will rise by a 


~ LAN Fax Servers in Europe. 


This means that you can 
store and forward a bunch of 
faxes to be sent out overnight, 
switch off the PCs, and go 
home. The fax server takes 
control and does the work. And 
depending on workload, one 
PC may be used as both a file 
and communications server. 

As the size of the company 
increases, one starts to consid- 
er private networks, with ISDN 
being the preferred communi- 
cations medium. This enables 
DDI routing via the PBX. In 
this case, you should be look- 
ing for scalable solutions with 
multiple servers and support 
for the CAPI (Common Appli- 
cation Programmers Interface) 
standard (see ““CAPI Leads in 
Match for Euro-ISDN API,” 


June BYTE) to ensure 
hardware indepen- 
dence and investment 
protection. 

One of the first fax- 
ing software packages 
that takes full advan- 
tage of the 32-bit Win- 
dows NT 3.5 client- 
server architecture is 
Zetafax from Equisys 
(London). Zetafax sub- 
mits the faxes in single 
prioritized queues to 
the NT server, which 
has central administra- 
tion, logging, and au- 
diting functions. It 
works with modems 
and ISDN boards as 


BENEFITS OF LAN FAXING — 


Quality: A PC fax looks better than one 
that came through a fax machine, and 


it can be included in documentation. — 


Security: Incoming faxes are delivered | 


directly to recipients instead of to in- 
trays. They pass through fewer hands, 
and they can be encrypted. 


Remote reception: Mobile professionals 


can retrieve their fax mail from home, _ 
_ other offices, hotel rooms, or even air- _ 
port lounges using dataoverGSM. 


_ Lower communications costs: PC faxing 
_ makes optimal use of private networks — 


and high-speed links like ISDN. — 


Integrated messaging: Many vendors _ 
_ are working on integrated voice, fax, | 


well as with ISDN 
routers. 

Dr. Materna’s Edition 1 
Telematic fax software, for ex- 
ample, being developed on the 
basis of NLMs (NetWare Load- 
able Modules), can use both 
ISDN B channels simultane- 
ously to handle high workloads. 
Here a Windows client com- 
municates via NLM with the 


healthy 25 percent to 
75,000 units in 


1996. 


Source: BIS Strategic Decisions 


Edition | server, so a user log in 
to the server isn’t necessary. 
If a company periodically 





paging, and data messaging services. | 


a vast base of recipients, it 1s 
possible to save on transmis- 
sion cost by using a fax broad- 
cast service. Delrina (Bore- 
hamwood, U.K.) and Comwave 
(London) launched a European 
broadcast service for users of 
the Delrina WinFax software, 
which was scheduled to be 
available in the U.K. in June 
and about three months later in 
Germany and France. In this 
case, the user selects the fax 
documents and then selects a 
list of recipients from the Win- 
Fax phone book. He or she up- 
loads this information to the 
service, and Comwave’s global 
telecommunications network 
then distributes the faxes. Ac- 
cording to Delrina, this could 
save its clients up to 14 percent 
of the costs in fax transmission 
to European countries and up 
to 25 percent in transmission to 
the U.S. 
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International News & Views 











he capabilities software 
developers like most 
about OOP (object-oriented 
programming) are being able 
to handle complex data and 
having the power to model the 
structure of whole enterprises. 
Inheritance, polymorphism, 
and encapsulation guarantee 
rapid development of source 
code for all kinds of applica- 
tions. But when it comes to uti- 
lizing the power of OODBs 
(object-oriented databases), de- 
velopers can’t take advantage 
of object-oriented features, 
such as complex data structures 
and nested sets. 

The use of an appropriate 
query language would help. 
But OODB vendors have al- 
ways supplied their products 
with proprietary query lan- 
guages. 

Last year, in an effort to 
solve this problem, the ODMG 
(Object Database Management 
Group), a consortium of 
OODB vendors, set up a stan- 
dard for an object-oriented 
query language, called OQL. 

OQL is an SQL-like lan- 
guage that allows easy access 
to OODBs. It is a portability, 
rather than an interoperability, 
standard. An OQL-compliant 
application written on top of 
one OODB should work on top 
of another system without ad- 
justments. 

Because OQL offers a stand- 
alone query interpreter, data- 
base users get an answer to 
their queries without having to 
first write a C++ program. 
Someone familiar with SQL 
could learn OQL in a short 
time. It provides high-level 
operators that enable the user 
to sort, group, and aggregate 
objects and to do Statistics. 
Embedded in C++ programs, 
OQL directly seeks objects and 
reduces the amount of code re- 
quired for accessing OODBs. 
Furthermore, a query language 
brings features to OODBs that 
couldn’t be implemented with- 
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out it, such as views, integrity 
constraints, and triggers, as 
well as client/server support. 

Until now, there have been 
no OQL products. The first 
OQL-compliant products to 
reach the market come from 
two European companies: O2 
Technology (Versailles, France) 
and Poet Software (Hamburg, 
Germany). “The fact that all 
ODMG members committed to 
support OQL is a clear signal 
to the object database market,” 
says Guy Ferran, vice president 
of O2 Technology. “But more 
than that, the SQL council 
wants to add OQL features to 
its next release, SQL 3.” 

After being criticized for not 
being compatible with SQL 2, 


the new release OQL 1.2 has 
been designed as a superset of 
SQL 2, Ferran says. This means 
that every SQL 2 structure is a 
valid operation in OQL—but 
not vice versa. With OQL, all 
operators can be composed 
freely within the related type 
system. Languages that fulfill 
this requirement are called 
orthogonal. A main difference 
between the relational standard 
and its object counterpart is that 
SQL 2 is not orthogonal. 
“OQL is a strategic new fea- 
ture of Poet 3.0,” says Jorg 
Beckert of Poet Software. Al- 
though the implementation at 
present is not complete because 
the query model of Poet and 
OQL are different, “Poet will 


OO Query Language Coming to Market 


support the whole OQL in- 
struction set by the end of this 
year.” According to Beckert, 
“all major products in the 
OODB market will support 
OQL in 1995.” 

But will the ODMG be 
strong enough to influence the 
SQL 3 standard and, therefore, 
the major players in the rela- 
tional database market? Ac- 
cording to the chairman of the 
ANSI-SQL committee, Dr. 
Donald Deutsch of Sybase, 
SQL 3 will definitely include 
object-oriented features. “There 
are good chances that OQL and 
SQL 3 will converge soon, and 
the industry can deal with one 
sole standard,” he says. 

—Rainer Mauth 


ARM Extends Thumb 


WM ARM announced in early spring 
an extension called the Thumb, some 


people thought it was an April Fools joke. But 
when, at the Embedded Systems Show in Lon- 
don, the company divulged details of the new 
architecture to some 2000 design engineers from 
all over Europe, it was clear ARM wasn’t pulling 
anyone’s leg. 

ARM’s Liam Goudge outlined how the chip 
designer applied RISC principles to the ARM 





MORE EMBEDDED NEWS 





of the physical processe 
rays—is a key factor in e 


time performance and scheduling. 


¢ Despite limits of memory and power, even a GUI can be embedded by 
employing microkernel architecture, according to a paper presented 
by Rob Oakley of QNX Software Systems. Two researchers from the 
University of Greenwich gave a paper explaining the decoding of bar 
codes at video rates using a single-chip microcontroller. 


controlling, such as. pistons a or x- 
idded applications. About 60 are on the 
market; the majority are ‘American and led by Wind River and Mi- 
crotec. The Italian company Etnoteam announced that its Eos real- 
time OS has been ported to the ARM chip, joining Helios from Britain 
and VRTX from the U.S., among others that are optimized for real- 





(Advanced RISC machine) architecture to re- 
duce its instruction set still further. The most 
commonly used 32-bit instructions of the ARM 
architecture are squeezed into codes that are 
only 16 bits wide—resulting in Thumb. 

According to ARM, this smaller instruction 
set means that programs can be 30 percent small- 
er and can use 16-bit memory and a 16-bit data 
bus, which in turn means less power consump- 
tion, less silicon real-estate, and less cost. These 
characteristics help to make 
Thumb an ideal choice for be- 
ing embedded in custom chips 
that go into portable gadgets. 
Yet the full 32-bit ARM in- 
struction set is still available 
for routines that need higher 
performance. 

ARM claims Thumb offers 
greater code density than such 
competitors as Motorola’s 
ColdFire, which uses variable- 
length instruction sets stem- 
ming from its 68000 processor 
series. The first device based 
on ColdFire was announced in 
March: Hewlett-Packard’s 
LaserJet 5. Cirrus Logic and 
VLSI were the first chipmakers 
to announce they will use 
ARM’s Thumb; first silicon is 
expected soon. —Jim Nagel | 

























The Hardlock software Eee oe 

" “MICROSOFT. | 

te ES Ge | WINDOWS 
Universal and individual. « 


Across the world, there are curre ntly 
over?.5 million Hardlocks in use. They. : 
are all virtually hackproof, daisy-chain 
“able, individually interchangeable, co 
*stible, and with an almost incredible var 
of forms and features, they are fast and 

easy to Implement. 


Want to know more? Want to find out 
which Hardlock will suit your application? 
. Want to order the FREE Hardlock evalu- 
“a ation pack? No problem! Just dial... 





BeNeLux, Crypsys Data Security, Tel: ++31-1830- 24444, Fax: ++31-1830-22848 - Croatia, G&G Electronic, _Tel: 44385. : AFiniand, FAST Finland a : 

Oy, Tel: ++358-0-5611001, Fax: ++358-0-5611006 - AFrance, FAST Technologies, Tel: ++33-1- 46211840, Fax: Perec} E eS 
++44-1-71-2218024, Fax: ++44-1-71-7923449 . AGreece, FAST Hellas AE, Tel: ++30-1-6854623, Fax: ++30-1- -68546 
++361-201-7607 - Iran, SinaSoft Co. Ltd, Tel: ++98-21-622986, Fax: ++98-21-8865588 - Italy, Techne S.r.l., Tel: +439 ) 


_ Iberica S.L, Tek: ++34- 1-7253626, Fax: +4+34-1-7267219 - USA/Canada/Far East, Gienco a inc., Tel. +41 708 


Please contact FAST Electronic GmbH if your ccuauy is not listed 
Fast Electronic GmbH - Kaiser-Ludwig-Platz 5 - D-80336 Munich 


Tel: +4+49- 83- 53 98 00-20 - ies +449- 89- 33 98 00-40 Circle 509 on Inquiry Card (RESELLERS: 510). = = 
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Four Great Products For Simple File 
And Disk Sharing Across Multiple Platforms. 


Intergraph’s full line of Windows NT and 
UNIX integration products makes it easy to 
cross platforms. Streamline client/server net- 
works. And simplify every system manager’s life. 

PC-NEFS for Windows NT. 
Lets Windows NT users access files and resources 
on UNIX servers and workstations. And connect 
to corporate databases and mail systems. From 
the familiar Windows interface. 

DiskShare for Windows 
INT. Lets UNIX NFS users access files and 
directories on Windows NT servers and work- 


For more information call: 

US. 800-345-4856 
852-893-3621 
800-461-5297 


Asia-Pacific 
Canada 

Europe 31-2503-66333 
Middle East 971-4-367555 


Other areas 1-205-730-5499 
Internet: http://www.intergraph.com 





stations. While taking advantage of UNIX 
utilities to manage files on Windows NT seats. 
With Windows point-and-click interface. 

eXalt for Windows NT. 
Lets eXalt users move quickly between X-based 
applications and Windows NT. Without 
cumbersome text-file editing. Using a 
Microsoft Windows, Open Look, OSF/Motif 
or twm look-and-feel. 

Batch Services for 
Windows NT. Lets Windows NT 
users schedule, manage and reschedule 
non-interactive jobs. Locally or network- 
wide. With the Windows interface. 

Total Support. 100% 
Satisfaction Guaranteed. 
Like all Intergraph software, these integration 
applications come with the industry's 
top-ranked support. And a 30-day, 100% 
satistaction guarantee. 


Intergraph and the Intergraph logo are registered trademarks of Intergraph Corporation. Microsoft is a registered trademark and Windows 
and the Windows logo are trademarks of Microsoft Corporation. Other brands and product names are trademarks and registered trademarks 


of their respective owners. ©1995 Intergraph Corporation, Huntsville, AL 35894-0001 
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Client/Server on Wheels 


RAINER MAUTH 


f you’re driving to a business 
meeting and suddenly realize you 
need some information from the 
company network, you’d love to 
be able to dial into the system and 
download that data. Or imagine you’ re 
the manager of a delivery service, and 
you’ re trying to track down one of your 
vehicles so you can tell the driver to 
take a package to the airport instead of 
to the recipient’s office. You could re- 
ally use a system that combines client/ 
server computing, mobile messaging, 
and vehicle tracking. 

You don’t have to be Knight Rider to 
have this kind of gear in your car. The 
characteristics of a client/server envi- 
ronment and the requirements of a mo- 
bile messaging and information system 
make a good match. Client/server com- 
puting offers an intelligent central 
repository for data, easy access to a 
corporate information base, and the 
ability for the server to quickly respond 
to requests from the client. Computer- 
aided management of truck and auto 
fleets demands vehicle tracking, easy 
and secure transmission of data, and 
broad connectivity. 

According to Julian von Makanec, 
R&D manager for Solid Computer 
(OberschleiBheim, Germany), “This can 
only be achieved by a powerful client/ 
server system.” Solid Computer’s mon- 
itoring and messaging system for vehicles, called the Mobile As- 
sistant, combines several hot technologies: satellite navigation, 
wireless networking, digital cartography, and client/server com- 
puting. The concept of the Mobile Assistant is to support delivery 
and shipping agencies with fleet tracking and asset management and 
to turn business vehicles into mobile offices with corporate data- 
base access, E-mail and fax options, and navigation assistance. 








tracker 


Messages Without the Wires 
From a user’s viewpoint, the Mobile Assistant is centered around 
an on-board multifunction device that fits into a vehicle’s standard 





Solid Computer’s Mobile 
Assistant is a portable 
office, communicator, 
navigator, and vehicle 





radio slot. This on-board unit con- 
sists of three main components: an 
LCD (32 by 124 millimeters) for 
text messages and command menus, 
a satellite receiver for real-time GPS 
(Global Positioning System) infor- 
mation, and a wireless modem. The 
Solid Computer system uses Moda- 
com, a wireless network supported 
by DeTeMobil, a subsidiary of Deutsche Telekom. Over this 
network, you can send and receive messages and access corporate 
databases. 

The location of the vehicle is transmitted using the GPS. The 
custom-made communications microcomputer calculates the cur- 
rent location and sends this information over the Modacom data 
highway. The driver can determine his or her position to within 
3 meters, the company says. 

For the monitoring of vehicles, Solid Computer provides its dig- 
ital mapping system, which is called Summator. This updates 
(in real time) the present position of the fleet. Back at the central 
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Multimedia 


SoundBlaster 32 AWE Value Edition .. 235 
Macromedia Director Studio ............ 1375 
Proxima Ovation 820 Active Matrix .. 4340 
Radius VideoVision Studio ............... 3790 
Sony CVD-1000 Vdeck ou... 1398 
Turtle Beach Multisound Monterey ... 335 
TrueVision Targa 2000 EISA ............ 4400 


Backup 


Colorado 700 MB Internal ............0..... 275 
Exabyte 42000 4GB Int/Ext ...... 940/1105 
Exabyte 8505 8MM 10GB Tape Int .. 2099 
HP DAT 3.5" 2/4/8-16GB .. 825/940/1160 
WangDat 2/4G DAT ...... cece 868 
WangDat 4/8G DAT ue 1057 


Autodesk 3D Studio Rel 4 ................. CALL 
Calcomp 12x12 Cordless wo 295 
Calcomp 12x18 Cordless wo 600 


Calcomp CM Thermal A-B Size ......... 6715 
Calcomp DM A-D Size 1MB 8Pen...... 2250 
Numonic Accu/Gnd 20x24 ...........0... 1525 
SummaSketch {Il 12X12 oo. ccsesseeees 334 
SummaSketch MicroGrid Ill 44x60 . 2970 


Chips 


All Upgrades -- AST, Apple, 
Compac, DEC, HP, IBM 
Silicon Graphics, SUN, Toshiba 


CPU (Intel, Cyrix, AMD-DX2, DX4) .... CALL 
SIMM - ALL CONFIGURATIONS......... CALL 


Hard Drives 





Conner /Maxtor 540MB IDE ............... 195 
Conner/Quantum 1GB SCSI .........0.... 510 
Conner 1.2G IDE 3.5" ocean 405 
Conner 2.1 GB SCSI 3.5" 975 
Micropolis 1.6GB AV 3.5" IDE ............. 600 
Micropolis 9GB Wide SCSI ww... 3725 
Seagate 2.1GB Barracuda .........0....... 1045 
Seagate 15150N 4.2GB SCS) ........... 1895 


Computers 


pentium” 


PROCESS 0OR_ 
DEC ALPHA PC 150Mhz 17" Monit .. 7308 








Controllers 
Adaptec 2742WK Wide EISA Kit ......... 389 
Adaptec 1542CF Kit 0... ccc. 265 
Adaptec 2742A EISA SCSI .......e..... 327 
Adaptec 28420 VLB SCSI... 296 
Buslogic KT946C SCSI PCI Kit ............ 295 
QLogic FastSCS! PCI on... esses 205 
QLogic FastSCS! EISA/PCI 0.0... 204 





Graphics Cards 


ATI Gr Ultra Pro TURBO 4MB VLB/PC! 501 
Diam Video Star Pro ....c.cccccsscccsssseeeeen 





Diam Viper 2MB VLB/PCI ............ 

Matrox MGA Impress Pro 8.5MB...... 1425 
Matrox MGA Impress+ 2MB PCI/VLB . 375 
Number 9 Image 128 Bit 4MB PCI...... 875 
Number 9 GXE 64 Pro 64 4M PCI........ 698 
Number 9 771 Motion 4MB PCI ......... 450 
Orchid Kelvin 2 MB 64-bit VLB ........... 













CALL fortoday’s price! 










Low freight rates *No handling charge *Prices are for cash pre- 
payment *VISA/MC/AMEX accepted *Products may be USA versions 
*No returns on opened software *Prices are FOB USA & subject to 
change *15% restocking charge for non-defective returns 


Computer Quick, 165 - 8th Street, No. 309 
an Francisco, CA 94103, USA 








Modems/FAX 


BOCA 14.4/14.4 Int/EXt ccs 87/112 







BOCA VFAST 28.8 V.34 Int/Ext ... 183/222 
Hayes Optima 14.4/14.4 Int/Ext . 280/320 



















Hayes Optima 28.8V.FC ese. 438 
Intel SatisFaxtion400 Int/Ext ....... 280/320 
Multitech 19.2 ZPX/ZDX uu... eee 158 
Multitech MT1932BL ween 403 
SHIVA NET Modem WIN wou. 1400 
Supra 14.4/14.4 Int /Ext wu. 129/98 
Supra 28.8 V.34 EXt essen 199 
USR Courier DS V.34 External ............ 580 
USR Sports 28.8 V.34 Int/Ext ..... 219/245 
Zyxel ALL MODELS uuu... ccs CALL 
Network 






Novell Netware 3.12/4.1/SFT ........... CALL 
3COM Etherlink Ill 16Bit /Combo 105/135 
3COM Tokenlink Ill 16/4 wo 455 
Cisco 4 Port Router V.35/X.21 ......... 1690 
Gandalf ISDN-TA-1 RS232 Adapter .... 765 
Intel EtherExpress Pro PCI 100 ......... 220 










Intel EtherExpress Flash ........0........ 127 
Intel EtherExpress 32 EISA wu. 383 
NE 2000 Compatible wou... 35 
NE 2000 PIUS v.cccccccccsccssssssssseeeeees 100 
NE 2000 Plus 5 Pack ........sssssssssssssssn 450 
NE S2Z1QUEISA citcsssscistinsaenaniesecta 195 






SMC EtherEZ-CO/TP/Combo 110/107/125 
SMC EtherPower PC! 10/100Mbit ...... 175 
Thos C Fiber Optic 16Bit 100Mbit ...... 715 



























Thos C EISA Fiber Optic we. 599 
PACK/20-PACK/50-PACK/100-PACK 
OS 
DOS G22) ita sah acsetiie cteasiiaiin CALL 
OS/2 3.0 CD-ROM waicescesccccccsssssseeeeeees 88 
SCO UNIX OS MultiUser ow 840 
SCO Open Server Enterp16user ....... 1250 
SCO ODT DEV Sys on CD we 1235 
Windows 3.11 Upgrade wos 42 
Windows NT 3.5 WorkStation ............ 298 
Windows NT 3.5 Server we 640 














Fox Base MultiUser uuu... 775 
MS Word Multilser wou... 970 
SCO UNIX Unlimited 0... 1029 
SCO NFS V1.2.4 issseeecssseen 450 






TCP/IP Runtime Unlimited ...........cc.... 


CD-ROM/ 
Optical 
Fujitsu Mag/Opt 128MB 3.5 Ext ......... 892 
NEC Triple Speed OEM SCSI Int ......... 330 
Toshiba Quad Speed SCSI Int ............ 300 
Plextor Quad Speed(4X)CD ROM Int .. 410 
Pinnacle Recordable CD ROM Ext .... 1800 
Pinnacle Optical 1.3GB 5.25 ............. 2790 
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office, the Summator software puts 
digitized road maps onto Unix 
workstations and X Window Sys- 
tem terminals. Each Mobile Assis- 
tant unit reports its position and 
status asynchronously about every 
30 seconds. 


SQL Data and Diesel Stations 
Here’s a typical Mobile Assistant 
scenario. A central communica- 
tions server, connected via a Da- 
tex-P (1.e., X.25) network to the 
Modacom network, responds to the 
requesting mobile device and offers the 
contents of a SQL database. A simple in- 
terface represents the data on the alpha- 
numeric LCD using pull-down menus and 
icons. In case of a forwarding agency, for 
example, the system retrieves a directive 
for the driver to stop at the next freight 
depot. However, the truck driver could 
also access remote services—the Internet, 
for example. 

By connecting a portable computer or 
PDA (personal digital assistant) via the se- 
rial port to the Mobile Assistant terminal, 
the user has a full-screen display at his or 


lidMobile Gets Messages 










Vehicle unit 
transmits commands 
to download files 
from database 


Mobile 
Assistant 















her disposal. Thus, a traveling sales repre- 
sentative would be able to create a business 
proposition and fax it directly to the cus- 
tomer, for example, or a service engineer 
could have access to a corporate database. 

Every client/server application can be 
thought of as consisting of three parts: data 
representation, an information repository, 
and data management. These elements can 
reside anywhere on a network. Because 
the Mobile Assistant is an actual client/ 
server system, it shows the data on a cen- 
tral monitoring station at the company’s 
headquarters or on the portable device that 


_ Modacom or oth 
| wireless network 





Files transmitted .  . 
to mobile unit 

















° E-mail and fax _ 
* SQL database © 
° X.400 


e Traffic information 
system 


e On-line services 
















Visual Basic 3.0 for Win Std £96 
Visual Basic 3.0 for Win Prof £230 
Comms Lib/Win E115 
Distinct TCP/IP - Visual Edition £265 
» DsSocket 1.1 (Intro) £65 
_ NetWare Client SDK for VB £169 
_ Network Library/Win 1.1 £80 
_ PDQ Comm for Windows 2.1 £99 
_ ADE/NVBX £350 
_ CodeBasic 5.1 £140 
_ Controls for Btrieve £185 
_ Crystal Reports Pro 4.0 £295 
_ Data Widgets £99 
_ DataDirect Multilink/VB £270 
| Grid/VBX ETS 
_ Integra VDB/VB, Desktop £209 
_ List & Labels for VB £279 
_ TrueGrid Pro 2.1 £105 
_ VB/ISAM MU £150 
VBtrv for Windows £185 
Visual/db Network 3.0 £235 
= Accusoft Image Lib/VBX 5.0 £500 
_ Image SDK Plus/VBX 2.0 £250 
| ImageKnife/VBX 1.3 £175 
: ImageMan/VB 3.0c £239 
_ ImageStream/VBX £180 
JPEG Image Compressor VBX £169 
LEADTOOLS VB 4.0 £425 
PCX Toolkit for Windows £155 
| 3-D Widgets £89 
_ Custom Control Factory £49 . 
Dazzle Prof 2.0 £420 
= Designer Widgets £99 q 
_ First Impression £180 : 
_ Formula One 2.0 £180 : 
| Gantt/VBX £195 
_ HighEdit 3.0 £199 : 
: MS Visual Control Pack £69 
: Real-Time Graphics Tools for VB £390 : 
_ QuickPak Pro for Win 3.0 £145 : 


LOW PRICES 
MICROSOFT & BORLAND 


PRODUCTS 


DATABASE & CLIENT/SERVER 
CA-Visual Objects £580 
Clarion for Windows £450 : 


SQLWindows Network 
SQLWindows Starter 
SQLWindows Solo 


£1835 
£945 
£105 


_ DataFlex for Win £390 | 
= Delphi Client/Server £806 | 
: Equinox £279 | 
_ Idealist for Win Read/Write £105 | 
_ Microsoft Access 2.0 £289 
_ Microsoft FoxPro Pro 2.6 £360 

_ dBase 5.0 for Windows £280 

/ ObjectView Desktop £190 

= Openinsight 2.5 £620 

_ Paradox for Win 5.0 £280 

| PowerBuilder Desktop 4.0 £469 

| SQLWindows Corporate £2755 

: 









VisualAge £1415 
VisualAge Team te2blo 
Watcom SQL for Win £230 
Data Junction 5 for Win £250 
DataDirect ODBC Pack for Win £320 


Forest & Trees for Win Std £615 


: 
InfoModeller Desktop £355 
JET/ODBC/SQL Inspector £475 ' 
Monarch for Windows £365 : 
Quest £500 | 
Quest Reporter £255 4 # 





ReportSmith SQL 2.5 £185 


0595/cs 
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Spread/VBX 

SpyWorks-VB 

TAB/PRO 

TList 

TX Text-Control Standard 

VB/Magic Controls £120 
VBAssist 3.5 £125 
VBGraphix £270 
VBTools 4.0 £115 
VB/Rig Professional £79 
VBX Artist £240 
WinWidgets/VBX £160 
3D Graphics Tools 4.0 £130 
Code.Print Pro for VB £85 
Compression Plus 4.0 £175 
d-Barcode VBX/DLL £94 
DynaZIP VBX 2.0 £129 
FXTOoIs/VB Std 1.5 £149 
Mediaknife/VBX £244 
Microhelp Muscle/Win Elz 
QuickPak Scientific for Win £105 
TMS Tools £99 
VB Compress £99 
VB Language Manager £130 
VB/DLL 1.0 £165 
VERSIONS/VB 1.1 £135 
Visual Developer’s Suite £290 


Visual Instrument Panel Controls £150 


VisualSpeller £120 
VisualWriter £180 
VSView £105 





Comms 
Async Prof for C/C++ 2.1 £170 
Greenleaf CommLib 5.1 £235 
MagnaComm/DOS £215 
SilverComm “C” Asynch 4.0 £195 
Database 
c-tree Plus 6.4b £565 
D-ISAM £495 
DataBoss 3.5 (Special Offer) £79 
SoftFocus Btree/ISAM £75 
Graphics 
3D-Ware Prof £249 
Essential Graphics Toolkit £320 
Fastgraph 4.0 (Ted Gruber) £195 
GFX Graphics/Fonts & Menus £330 
GX Graphics 3.0 £155 
GX Images £399 
MetaWINDOW-DOS 4.4 £170 
GUI 
ASight £300 
Menuet/C 2.1 £300 
MEWEL/GUI Std 4.0 £390 
object-Menu w/Source 2.7 £510 
Zinc Engine & DOS Key 4.0 £505 
Math & Scientific 
C/Math Toolchest & Grafix £45 
Huge Virtual Array & NAT 3.0 £215 
Science, Eng & Graphics Tools £140 
Memory Managers 
MegaHeap £115 
MoreHeap 3.23 £135 
VMData for DOS £665 
Printer 

BD/CX (DOS) £300 
BGI Printer Driver Toolkit £105 
GX Printer 1.5 £240 

£260 


SLATE 
— _ PROGRAMMING 


Ada 

Basic 

Comms 

Custom Controls 
Debuggers 
Editors 

Graphics 
Linkers/Locaters 
Modula-2 

Pascal 

Smalltalk 
Version Control 
Windows 


Assemblers 
C/C++ 

Cross Dev 
Database 
Delphi 
Fortran 

GUI 

Lisp 
Multi-tasking 
Prolog 

SQL 

Visual Programming 
Xbase 


We stock many items for which there i 


no space in these onveriecmonts 


Delphi £185 


Delphi Client/Server £806 
Conversion Assistant VB Std £90 


Mobius Business Builder (Intro) £199 


Mobius Draw Kit £99 
Mobius WinG Sprite Kit £99 
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Borland C++ 4.5 
Borland C++ 4.5 & DB Tools 


£280 
£405 


High C/C++ for Win NT £445 
Microsoft Visual C++ Intel Ed £299 
Salford C/C++ Win Developer £395 
Symantec C++ 7.0 £169 
Turbo C++ 4.5 CALL 
Watcom C/C++ 10.0 £155 
Microsoft Visual C++ Std £65 
Salford C/C++ DOS Developer £195 
TopSpeed C/C++ Prof £215 


Turbo C++ 3.0 


Screen 
C-Scape 4.0 £360 
C/Windows Toolchest £45 
Greenleaf Datawindows 3.0 F225 
Panel Plus || 2.24 £260 
TCXL UI Dev Sys for DOS/Win £140 


General & Systems Libraries 


GX Sounds £200 
Interwork £205 
MTASK £215 
Multi-C w/Source £39 
TTSR Ram Res Dev Sys 2.0 £105 
TSRs and More £130 
Tools 
C-DOC 6.0 £175 
C-Vision for C 3.1 £95 
CC-Rider Prof £235 
Clear+ for C £135 
CodeCheck (Professional) £475 
PC-Lint for C/C++ £139 
Source Print+ 5.1 £290 


Ai 
oe 


Asynch Pro for Win 


£135 
COMM-DRV/LIB £140 
Greenleaf Comm++ £180 
Greenleaf CommLib Pro £365 
Borland Database Engine 2.0 £205 
CodeBase 5.1 £259 
CodeServer 5.1 £920 
CxXBase Pro £500 
DataBoss for Windows £410 
DataDirect Developer’s Toolkit £450 
DataTable 2.5 £145 
DBTools.h++ for ODBC £340 
Greenleaf Database Library 4.0 £180 
Integra VDB/C++, Desktop £209 
List & Labels for Win (Pro) £395 
POET SDK 2.1 £360 
Raima Database Manager £380 
Spread/VBX++ E175 
Velocis £340 
Charting Tools for Win £245 
Essential Chart for Win £320 
GraphiC/Win 7.0 £360 
Graphics Server 4.0 £245 
Real Time Graphics Tools £480 
Accusoft Image Lib/Win 5.0 £670 
Ad Oculos (Image Analysis) 2.0 £325 
ImageMan £399 
LEADTOOLS Prof 4.0 £675 
PCX Toolkit for Windows £155 
Borland Visual Solutions Pack £59 
Control Palette 2.0 $135 
Crusher! Win DLL w/Source £235 
Diamond Toolkit £310 
Greenleaf ArchiveLib £210 
HeapAgent £420 
KPWin++ £600 
Lapack.h++ w/source £675 
M.4 £660 
Math.h++ 4.1 £340 
Money.h++ £340 
MS Visual Control Pack £69 
PKWare Data Comp Lib for Win £175 
ProtoGen+ £190 


RA 
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C & C++ FOR WINDOWS 


So Sess 


RWCanvas.h++ 

SafeWin 3.0 

SOMobjects Dev Toolkit 
TCOMP/Multi-Platform 
TG-CAD Prof 5.0 
Tools.h++ 6.0 

Visual Parse++ 

WinMaker Pro 6.0 
WinWidgets++ 

ene 4.0 for bleueaeide & ay 





SS 


NetPak Pro for DOS 
PDQ Comm 
QuickComm 

QuickNet 

RS232 Library 

db/Lib Prof 3.0 
VB/ISAM MU 
Graphics QuickScreen 
Graphics Workshop 
GraphPak Pro 


Compression Plus 
Compression Workshop 
PDQ 

Printer Plus 

ProBas 7.1 

QuickPak Prof 4.19 
QuickPak Scientific 3.0 
QuickScreen 4.0 


= 
= 
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CA-Realizer 2.0 (OS2&Win) 
GFA-BASIC for Windows 


BBC BASIC-86 Plus 
GFA-BASIC for DOS 
PowerBASIC 3.1 (DOS) 
T BASIC Std 3.0 


a 


MS Visual Basic for Dos Std 
MS Visual Basic for DOS Prof 


Sa a 


ASIC COMPILERS 


As 


GFA-BASIC for Win Compiler 
PowerBASIC Pro (Win&DOS) 


£230 
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goes in the vehicle. The information repos- 
itory is a SQL database in combination 
with a traffic control or information system 
on a Unix server. 

Solid Computer’s data management com- 
ponent consists of a couple of modules, 
which are linked together effectively. A pro- 
gram called Solid Listener converts the X.25 
data packets coming from a mobile client 
into TCP/IP form. Then the Mobile Assis- 
tant logs on to the system and has free access 
to a Static Objects database, where it can 
retrieve information ranging from customer 


addresses to the location of the next avail- 
able service station. At the same time, the 
Dispatcher module obtains the status infor- 
mation of the mobile client for tracking and 
disposition. 

The Modacom network is not the only 
choice; the system could also run on GSM 
(Global Satellite Messaging) or the fledg- 
ling European network called RAM/Mo- 
bitex. According to von Makanec, Moda- 
com has one big advantage: cost. “‘For the 
relatively low amounts of transmitted data, 
Modacom is an efficient solution. On this 


TCP/IP 


For C, C++, Visual C++, Turbo Pascal, 
Visual Basic and other Windows programmers. 


‘alah 
\ Mg, &< 


~ 
Ss 


WS 
s 
Visual 
Edition 


e TCP/IP Custom Controls for Windows 
Sockets, Telnet, FIP, RCP, R-commands 
(remote shell, rlogin and rexec), Mail 
(SMTP, POP2/POP3) and News (NNTP). 
For Visual Basic users only. 


e Just define properties and handle 
events, no DLLs to call or TSR to use. 


and more. 


e 10 sample applications and over 
200 pages of documentation included. 


e Includes Distinct’s small and fast 
Windows Sockets protocol stack: 
extensions run . Y 
over other Windows \ 

Sockets compliant 
stacks. 
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Professional 
Edition 


© Includes all the features of the 
Standard Edition PLUS Telnet 
VT emulator, drag and drop FIP 
client and server, TFTP, LPR, 
LPD, transparent printing, 
Network Monitor, Finger 


ella, 
x. 
Standarel 

Edition 


e APIs for Windows Sockets, Berkeley 
Sockets, ONC RPC/XDR, Telnet, FTP, 
SMTP, POP2/POP3, NNTP and NetWin. 


© Supports NDIS, ODI or Packet drivers, 
SLIP, CSLIP and PPP with scripting. 


e Co-exists with Windows for 
Workgroups, Netware, Lan Manager, 
Vines, Lantastic and Pathworks. 


© Over 400 KB source code samples 
in C, C++, and Pascal. 


e Small, fast and robust 100% DLLs, 
allow up to 128 concurrent sessions. 


© Includes C++ Class Libraries for 
Windows Sockets, Telnet and FTP. 


ad 


Me ilitas 


fe 
Email:mktg@distinct.com 


Fastfacts: 408.366.2101 
rhe 408.366.0153 
Phone: 408.366.8933 
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Solid Computer 
OberschleiSheim, Germany 
+ 49 89 3157190 

fax: + 49 89 3159146 


packet-oriented wire- 
less X.25 network, 
the user pays for the 
transmitted data and 
not for the duration 
of the transmission.” 





SOCRATES: Truth for Drivers 

It’s part of a sales representative’s every- 
day life that he or she wanders through 
unknown streets trying to find the office of 
a new customer. A dynamic route-guid- 
ance device could lessen some of the stress. 
The Mobile Assistant, for example, gives 
the driver on-line directions dispatched by 
the control-center server. The directions 
are in the form of text and speech output or 
are indicated with a little graphic (e.g., an 
arrow representing a turn at an upcoming 
intersection). 

To make on-line navigation assistance 
available to everyone, a public service is 
essential. In 1991, the Commission of the 
European Union started the research pro- 
gram SOCRATES (System of Cellular Ra- 
dio for Traffic Efficiency and Safety) to 
provide a communications link between 
vehicles and information centers. The pro- 
gram is comprised of pilot projects in Lon- 
don, Frankfurt, and Gothenburg. Besides 
dynamic route guidance, SOCRATES of- 
fers traffic-congestion alerts, public-trans- 
portation information, and emergency ser- 
vices. Speech and simple pictograms on 
a small LCD provide the user with this in- 
formation. 

The major goals of the field trials are 
to assess the impact on traffic flow and 
the acceptance by users. According to 
members of the SOCRATES Association, 
cellular driving-information systems could 
soon be commercially available throughout 
Europe. 


Outside but Connected 

Solid Computer’s combination of mobile 
messaging and client/server technology 
addresses the issues many users are deal- 
ing with: Deploying employees where they 
need to be—which is often outside the 
main office—while still giving them ac- 
cess to the resources at the main office, 
even though they might be hundreds of 
miles away. 





Rainer Mauth is a senior editor in BYTE’s 
Frankfurt office. You can reach him on the 
Internet or BIX at rmauth@ bix.com. 
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NEW DIGITIZER FROM KONTRON « 


For designers and engineers, 
Kontron offers a new digitizer 
tablet. With Digicad Vision you 
can work with stylus or cursor. 
The tablet is just 3 millimeters 
high and allows you to use the 
paper sizes A5, A4, and A3. For 
digitizing, you can work in four 
different modes: point, stream, 
remote trigger, and point stream. 
The resolution is 0.025 mm with 
an absolute accuracy of 0.2 mm. 
Kontron offers drivers for Win- 
dows 3.1, Windows 95, Win- 
dows NT, AutoCAD, and Apple 
Macintosh. 
Price: from 950 DM (A5 
model) to 1600 DM (A3) 
Contact: Kontron 
Eching, Germany 
+49 §165 77 555 
fax: +49 8165 77 215 
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DEVELOPMENT ENVIRONMENT 
FOR PROGRAMMING DSPs 


TCDEV is a dedicated develop- 
ment system for 486 boards or any 
other industry standard PC boards. 
When you plug a target processor 
board, screen, and keyboard into 
TCDEV, it becomes a host PC to 
run acompiler and debugger and 
at the same time tests the code on 
the target hardware. Therefore, 
there is no need for a host PC, 
serial link, and complex cable 
assemblies. 

TCDEV, from DSP Design, 
consists of a development plat- 
form, optional power supply, and 
cables. It has a socket to accept 
PC/104 boards, and a full com- 





plement of standard PC port con- 
nectors. DSP Design’s own 
PC/104 board family has a 486 
processor. All the boards in the 
family simply plug into each 
other, and then into the develop- 
ment platform itself. With the ad- 
dition of acompiler and a debug- 
ger, the embedded system 
designer can use the TCDEV as 
a complete prototyping platform. 
The software utilities that come 
with the system enable you to cre- 
ate, for example, solid-state disks. 
Price: £425 (without 
processor board) 

Contact: DSP Design 

London, U.K. 

+44 17] 4821773 
fax: +44 171 4821779 
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ISDN ADAPTER FITS 


IN YOUR POCKET 
Digicorp’s new ISDN ter- 
minal adapter CCITA is a 
PCMCIA card that meets 
the full Euro-ISDN speci- 
fications. The CCITA 
card is a Basic Rate Inter- 
face ISDN adapter that 
uses the standard AT 
command set and pro- 
vides the full benefit 
of high-speed 64-Kb 
ISDN channels. 

The ISDN adapter card 
offers V.42 and V.42bis 
error correction and com- 
pression. It operates with the 
V.25bis command set, and 
has options for adapting to 
V.110 and V.120 rates. 
Maximum serial interface 
speed is 115.2 Kbps. The de- 
vice can store up to 10 
phone numbers in non- 
volatile memory. A security 
mode uses password access and 
caller ID. And a flash memory 
enables field upgrades. 

Price: £549 

Contact: Digicorp 
Leatherhead, U.K. 
+44 1372 844151 


fax: +44 1372 844149 


Circle 1314 on Inquiry Card. 


DIRECT ACCESS T0 
PERIPHERALS OVER LAN w 


Wiesemann & Theis have de- 
signed a device called Blue Box 
for sharing serial devices in a 
network. The box allows you to 
connect peripherals via a serial 
port to your network. In a DOS 
or Windows environment, the 
system replaces the standard 





COM driver to directly access 
the peripheral from every work- 
station in the network. 

Price: about 1100 DM 
Contact: Wiesemann & Theis 
Wuppertal, Germany 

+ 49 202 2680 0 


fax: + 49 202 2680 265 
Circle 1313 on Inquiry Card. 





GET THE BEST POWER TO YOUR SYSTEM 


Linalyzer from Bytecom is a measurement tool to support end users and computer dealers in 
system implementation. It is designed to provide an accurate and in-depth analysis of main 
power supplies in single-phase/low-power 
sites to detect abnormal power supply be- 
havior. Linalyzer samples the 220-V, 50-Hz 
signal 100 times per cycle and summarizes 
the data into 10 significant parameters. 
These parameters are collected in a 
spreadsheet file. When the data collection 
is terminated, the software generates a re- 
port and suggests corrections you should 
make. The software is available in English, 


Dutch, German, and French. 
Price: about 2000 DM 
Contact: Bytecom 
Dion-Valmont, Belgium 

+32 10 223455 


fax: +32 10 241730 
Circle 1319 on Inquiry Card. 
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PLOT AND CUT IN TWO DIRECTIONS 


Oce introduced direct thermal 
plotters that can trim plots in 
both x and y axes. The new roll- 
feed G9050-ST plotter incorpo- 
rates a bidirectional cutter that 
can be remotely configured and 
that delivers plots from A4 to AO 
cut to size. According to Oce, di- 
rect thermal plotting’s min- 
imum operator involve- 
ment and lack of postplot 
trimming saves time. 
Price: starts at 13,000 Fr 
Contact: Oce 
Paris, France 
+33 1 49 806565 
fax: +33 1 49 80560818 
Circle 1325 on Inquiry Card. 


DIGITAL MEDIA WORKSTATION 


Merging Technologies SA is 
working on anew PC-based dig- 
ital audio/video workstation that 
combines multichannel mixing, 
recording, editing, and process- 
ing ina modular, expandable sys- 


tem. The Pyramix system is built 
around a Pentium-based PC. It 
consists of various multi-DSP 
boards with a series of external 
hardware breakout boxes. Full 
networking capabilities over 
ISDN lines and ATM switched 
networks is an integral part of the 
product offering. The video sub- 
system features a Motion-JPEG 
board with dual video channels. 
Pyramix is scheduled to ship 
when Microsoft releases Win- 
dows 95. The company designed 
as well a digital audio data com- 
pression technology called LRC 
(Lossless Real-time Coding). It is 
compliant with the Open Media 
Framework Interchange specifi- 
cation and features compression 
ratios of 3 to 1. LRC is part of the 
Pyramix system. 
Price: Call 
Contact: Merging Technologies 
Puidoux, Switzerland 
+4] 21 9315011 
fax: +41 21 931 50 15 


Circle 1318 on Inquiry Card. 
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SECURITY FOR ADMINISTRATORS « 


Eurotron has released a new ver- 
sion of its SmartLock-Profes- 
sional, an access control and pro- 
tection system for PCs and LANs. 
It is designed for financial insti- 
tutions, public administration of- 
fices, and companies with high 
security requirements. It offers 
user identification, boot protec- 
tion, peripheral control, encryp- 
tion, time control, and audit. 
The audit function of Smart- 
Lock-Professional allows an ad- 
ministrator to keep a log of all 
users of the PC and of all appli- 
cations executed, as well as any 
attempts at breaking in. 
Price: $250 
Contact: Eurotron 
Treviolo Bergamo, Italy 
+39 35 201003 
fax: +39 35 201277 


Circle 1328 on Inquiry Card. 


PCMCIA V.34 MODEM 

Sirius V.341s aPCMCIA modem 
developed by CPV-Stollmann 
Datensysteme. It provides easy 
driver updates due to its built-in 
flash memory. The company says 
the modem will also give you fast 
access into IBM hosts due to its 
3270 and 5250 emulation with 
“autosync” function. An optional 
acoustic coupler assures connec- 
tions where phone plugs fail. Sir- 
ius detects data, fax, and voice au- 
tomatically. It is compliant with 
V.fast and allows data transfer 
rates up to 115.2 Kbps. 

Price: Call 

Contact: CPV-Stollmann 
Datensysteme 

Norderstedt, Germany 

+49 40 5298 98 0 

fax: +49 40 524 41 05 
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SECURE NETWORK ACCESS 
VIA MODEM 


The MD 334 multistandard V.34 
modem lets you choose time-de- 
pendent backup criterion (line in- 
terruption or low signal quality). 
Its fail-safe system and an auto- 
matic password facility (ensuring 
that only specified telephone num- 
bers have the right to access the 
network) give you complete con- 
trol over who can remotely access 
the system. During a backup call, 
it supervises the leased-line qual- 
ity in order to re-establish the main 
link as soon as possible. An at- 
tached network management sys- 
tem (CSM 400) can completely 
control the MD 334 configuration 
parameters in a network. 

Price: L1,500,000 

Contact: ARE 

Legnano, Italy 

+39 331 42631 

fax: +39 331 465722 
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CONVERT YOUR CACHE 
CONTROLLERS 


ICP-Vortex’s Fast SCSI cache 
controllers, the GDT 3000B and 
the GDT 3000A, work with one 
and two SCSI channels, respec- 
tively. Both systems include a 
modular cache RAM, and both 
perform full bus master DMA 
with a data transfer rate of up to 
33 MBps (burst mode). The Fast 
SCSI transfer rates are up to 10 
MBps in synchronous mode. 

Having two independent Fast 
SCSI channels, the GDT 3000A 
can access two drives simultane- 
ously and, therefore, allow disk 
monitoring (RAID 1). Both con- 
trollers can be converted with the 
controller firmware RAIDYNE 
into disk array controllers with 
multiple RAID levels. 

The products come with dri- 
vers for MS-DOS, Windows, 
Windows NT, Novell NetWare, 
UnixWare, SCO Unix, and OS/2. 
Prices: GDT 3000B controller, 
about 1100 DM; GDT 30004, 
about 2200 DM; RAIDYNE, 
2200 DM 
Contact: ICP-Vortex 
Flein, Germany 
+49 7131 5972 0 
fax: +49 7131 25 50 63 
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Test Executive! 
for LabWindows®/CVI 


e Report Sequence Test 








nce Lyisplay 


Test Sequence Passed 


| aiialaliare 


Ready-to-Run/Configurable 


et a handle on your automated test 

systems with the LabWindows/CVI 

Test Executive. The Test Executive gives 
you easy-to-use, interactive tools for building 
and running test sequences. The Test Executive 
features: 


¢ Three-level, password-protected access 
e Interactive test sequence editor 

¢ Compound test-dependency editor 

e Automatic data logging 


Using LabWindows/CVI, you are free to develop 
your tests separately as C source code, object 
modules, or DLLs. Source code for the Test 
Executive is provided, so you can customise it 
to meet your specific needs. 





Call for a FREE demo disk to 
learn more about the 
LabWindows/CVI Test Executive 


Circle 520 on Inquiry Card.(RESELLERS: 521). 


Corporate Headquarters ¢ 6504 Bridge Point Parkway e Austin, TX 78730-5039 USA 


The Software ts the Instrument® 
Tel: (512) 794-0100 ¢ Fax: (512) 794-8411 
E-mail: info@natinst.com ¢ WWW: http://www.natinst.com 


Branch Offices: Australia 03 879 9422 ¢ Austria 0662 45 79 90 0 
Belgium 02 757 00 20 e Denmark 45 76 26 00 « Finland 90 527 2321 
France 1 48 14 24 24 e Germany 089 741 31 30 e Hong Kong 2645 3186 
Italy 02 48301892 ¢ Japan 03 3788 1921 ¢ Korea 02 596 7456 
Mexico 95 800 010 0793 ¢ Netherlands 03480 33466 * Norway 32 84 84 00 
Singapore 2265886 ¢ Spain 91 640 0085 * Sweden 08 730 49 70 
Switzerland 056 20 51 51 ¢ Taiwan 02 377 1200 « U.K. 01635 523545 








© Copyright 1995 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names of their respective companies. 
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What's New 


NEW BOARD FOR INEXPENSIVE 
VIDEO EDITING a 
SPEA Software has designed a 
new digital video recorder called 
Crunch It. It is an M-JPEG (Mo- 
tion-JPEG) compression and de- 
compression card for profes- 
sional video editors and home 
PC users based on the M-JPEG 
codec from Zoran. The company 
says that the real-time encoding 
function offers true color TV 
quality (PAL and NTSC). 
SPEA Crunch It comes with 
two video-in plugs (SVHS, Com- 
posite). You can choose between 





PEOPLE TALK ABOUT YOU 





YUV 4:2:2 and YUV 4:1:1 for- 
mats. You can select compression 
ratios of up to 20 to 1. Variable 
data transfer rates up to 128 KBps 
avoid JPEG peaks and guarantee 
high quality output, SPEA says. 
Crunch It can be connected di- 
rectly to the company’s Showtime 
multimedia board so you can dis- 
play the video on your PC. 
Price: 500 DM 

Contact: SPEA Software 
Starnberg, Germany 

+49 8151 2660 


fax: +49 8151 21258 
Circle 1312 on Inquiry Card. 


THEY KNOW YOUR SECRETS 


PRINT SERVER 
FOR EPSON PRINTERS 


The new Intercon-Ether-Epson 
from SEH Computertechnik is 
an Ethernet print server for all 
Epson printers with a type-B in- 
terface. It makes these printers 
ideal network printers because it 
can be installed into either 
10Base-2 or 10Base-T networks. 
The system supports all com- 
monly used network protocols 
like NetWare, Unix, Microsoft 
LAN Manager, IBM LAN Serv- 
er, and Windows NT. 
According to the vendor, this 
is a plug-and-play product. It of- 
fers the user multiple configura- 
tion possibilities. An accompa- 
nying administration tool allows 
for display of the printer status 
on the computer screen. 
Price: about 1100 DM. 
Contact: SEH Computertechnik 
Bielefeld, Germany 
+49 521 94 22 60 


fax: +49 521 44 40 49 
Circle 1317 on Inquiry Card. 





EliaShim. We're here to help you PROTECT 
your work environment, SECURE and PRESERVE 
your data against calculated or accidental 
disasters, and CONTROL unauthorized access. 





V.34 MODEM 


Lasat, a Danish communication 
product vendor, has launched a 
new V.34 modem. The Unique 
Safire 288 works with V.42 error 
correction and V.42bis data com- 
pression. It provides MNP 2 to 
5 industry-standard AT com- 
mands; V.8 connection speed; 
asynchronous, synchronous, and 
autosync communications; and 
V.29 and V.17 fax capabilities. 
The Unique Safire product line 
that also includes a V.32bis mo- 
dem features an innovative design 
with a clear wedge-shaped front. 
The products are the length and 
width of a 3.5-inch floppy disk 
and less than an inch in height. 
They’ re light weight—around 125 
grams—which makes them a so- 
lution for portables as well. 
Price: 299 Kr 
Contact: Renet (Lasat’s U.K. 
affiliate) 
+44 181 741 8011 
fax:+44 181 7415296 


Circle 1323 on Inquiry Card. 











Introducing MasterSafe: 

A complete data access control, protection and 
management system package. Creates a completely 
closed secure environment, includes virus protection 
and central control of activities for PCs and LANs. 







It runs with 
NetWare 








Intelligent Computer Security 


Head Office: 

EliaShim microcomputers Ltd. 
Tel: 972-4-516111 

Fax: 972-4-528613 


European Office: 

EliaShim Europe B.V. The Netherlands 
Tel: +31(0) 3402 54747 

Fax: +31(0) 3402 54867 
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FILE TRANSFER PACKAGE 
FOR ISDN 


Easy Transfer Plus is a file trans- 
fer program for Mac ISDN 2 
cards that supports the EuroFile 
ISDN standard. With this pack- 
age from Mac Connect, you can 
receive software files from all 
ISDN users. Mac Connect’s 
Easy Transfer Plus is simple to 
install. It offers drag-and-drop 
icons to send files and lets you 
set up different password-pro- 
tected folders for each client. 
Lossless compression is included 
to give high-speed file transfer 
of up to 350 Kbps over two 
channels. 

Price: Call for price. 

Contact: Mac Connect 
Newcastle, U.K. 

+44 191 230 5596 


fax: +44 191 261 0760. 
Circle 1348 on Inquiry Card. 


INEXPENSIVE WEB 
SERVER FOR WINDOWS NT v 


Computer Software Manufaktur 
has announced its WWW server 
software for Windows NT. The 
Alibaba W3 software is designed 
primarily for interactive market- 
ing on the Web and on-line mul- 
timedia product promotion. 





















































































































































Welcome te GRIF 5.4. 






broadcast E-mail notifications. 
Price: £299. 

Contact: KAI 

London, U.K. 

+44 171 609 3746 


fax: +44 171 609 3742. 
Circle 1337 on Inquiry Card. 


ATTACH SCANNED INFORMATION 
TO YOUR DATABASE 


Tessel Systems’ TSL Info- 
Raster/OLE, enables you 
to use drawings as a 
source of information. It 
can be especially helpful 
if you need to process 
scanned maps and engi- 
neering drawings on your 
desktop. Operating on 
large-size, full-resolution 
scanned drawings, such 
as maps or architectural 
documents, the program 


E _ ESTA 





lets you measure dis- 
tances, angles, and object 


Abea GRIF $A. 


GerSGML ouhoring and integration solunens 
What's new? 























CGI scripts, user authenti- 
cation, accounting, and log  jggesues 
files. It features a graphical == 
tool for setting HTML links. The 
package also handles group and 
site authorization. 

Price: DM 1000. 

Contact: Computer Software 





Alibaba W3 supports MIME, Manufaktur 
Vienna, Austria 
fax: +43 1 317 30 40. 
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DATABASE MONITORING 
UNDER WINDOWS 


Ordix Software now offers 
Ordaba, a monitoring and an- 
alyzing tool for Informix and 
Oracle databases. It lets you 
measure the load and statis- 
tics in a distributed environ- 
ment as well as fragmentize 
and reorganize the database. 
Definition of thresholds 
makes controlling and main- 
tenance very easy. It is also 
possible to monitor critical 
events and define reactions. 
Ordaba runs under Windows 
and DOS. 


Gai Symposia - What's x all about? 
New ink te INBBA 


NOTE: This server is cull under construrtion. Information is subject te change without notion, 


Price: DM 5200 (server), DM 
3100 (workstation license). 
Contact: Ordix Software 
Paderborn, Germany 

+49 5251 10630 


fax: +49 5251 1063 99. 
Circle 1331 on Inquiry Card. 


OCTOPUS GRAPPLES 
WITH YOUR CONTACTS wv 


KAIT’s Octopus is a contact and 
activity navigation system that 
integrates a customizable data- 
base and extensive activity and 
appointment time-tabling. It lets 
you build a comprehensive his- 
tory of all your commu- 
nication. The program 
can automatically store 
copies of your corre- 
spondence with the rele- 
vant contact. 

The software sounds 
an alarm to alert you to 
forthcoming commit- 
ments and lets net- 
worked users assign ac- 
tivities to other users or 












sizes on the screen. With 
OLE, you can quickly use 
the results to update a 
database. TSL InfoRaster 
is also a programmable toolbox 
that lets you define pictograms, 
lines, polygons, and 3-D ele- 
ments without any vectorization. 
TSL InfoRaster/OLE is a 
Windows application designed 
for facilities management, con- 
trol and alarm systems, and busi- 
ness GIS. It features OLE 2.0 
support and an interface for C++ 
applications. 
Price: about DM 3000. 
Contact: Tessel Systems 
Stockholm, Sweden 
+46 8 979805 


fax: +46 8 882922. 
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CREATE INTERACTIVE DOCUMENTS 


An authoring kit for electronic 
books is now available from 
Adept Scientific. Based on Math- 
cad Plus 5.0, the authoring kit 
enables organizations to develop 
electronic publications that can 
provide companywide access to 
standard calculations and techni- 
cal solutions. The kit features 
hypertext and word-search capa- 
bilities and provides live and inter- 


Matin 28 Htectronic Bogk 
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active mathematics. 

While text, graphics, equations, 
and diagrams appear together on 
a page, they can be modified by the 
user, who is not required to learn a 
programming language. The ven- 
dor claims that, due to a special 
file-saving technology, integrity 
of all documents is guaranteed dur- 
ing all user modifications. 

Price: £1995 (three-user license). 
Contact: Adept Scientific 
Letchworth, U.K. 





+44 1462 480055 


fax: +44 1462 4800213. 
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PHONE ACCESS VIA LAN 

With WinPhone 4.0, you’re able 
to control your company’s phone 
extensions over a single V.24 line. 
Every PC can access the phone 
over the LAN and a telephony 
server. WinPhone works with a 
nondedicated TSAPI server that 
connects the workstations to the 
phone. You don’t need an addi- 
tional ISDN board. The product 
is based on an expanded set of AT 
commands for PBXes. 

The vendor, Megasoft, offers 
upgrade modules for voice mail, 
fax on demand, and voice recog- 
nition. 

Price: DM 300 per client. 
Contact: Megasoft 
Vienna, Austria 

+43 1 470 2022 12 


fax: +43 1 470 2022 17. 
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MAKING WORK FLOW VISIBLE 
Graphical Workflow Designer 


and Graphical Forms Designer 
are stand-alone tools designed to 
make your company’s work flow 
visible. GWD, which runs under 
Windows, helps design work-flow 
processes of up to several thou- 
sand steps. It can define logical 
steps, routing, and relationships, 
as well as integration points, dead- 
lines, reports, and waits. 

Once they’re connected to the 
Staffware work-flow engine, the 
rules GWD defines are stored 
automatically and used to drive 
the processes. Nontechnical busi- 
ness managers can use GFD to 
create form layouts rapidly, leav- 
ing detailed field information, 
validations, and integration for 
developers to complete later. 
Price: GWD, £495; GFD, £295. 
Contact: Staffware 
London, U.K. 
+44 171 262 1021 


fax: +44 171 262 3956. 
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1-800-238-7272 


Para Systems, Inc. 
1455 LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 
Fax: 214/446-9011 


Product and company names mentioned herein 
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NetWare 
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A powerful PC X server to access multiple 
X-based platforms such as UNIX and VMS 
while maintaining the advantages of the PC. 


100% Microsoft® Windows” compatible. 


Integrated high- 
performance VxD- 
based TCP/IP 
network connec- 


Local Windows and host-based X applications 
run concurrently on the PC screen with 
seamless copy and paste of data and images. 


Performance optimized 32-bit PC X server 
redesigned to harness the maximum speed 
from a wide range of PC microprocessors 
including the Intel 486 and Pentium. 


tivity software 
plus support for 
over 20 other 
TCP/IP transports. 


eXceed/Xpress 
dial-up X con- 
nectivity soft- 
ware included 


Setup Configuration Administrator to 
customize the installation process to site 
requirements, effectively eliminating or 

minimizing end-user involvement. 


Remote Configuration 
Administrator to easily man- 
age and administer config- 
uration changes on an 
unlimited number 





guage for cus- 


ars Support for up to 
Built-in VT 320 Telnet emula- 
eXceed Basic _ tion including font resizing 


scripting lan- and scripting capabilities. 


for X access by 
remote PCs and 
LANs over tele- 
phone lines. 


Integrated drag- 


= eed 


with graphical 
user interface for 
Graphical keyboard configurator for sim- 


easy file transfer. 





; oe fle ple remapping of keys and key sequences. 
automating Exclusive Xtrace protocol tracer captures 
repetitive tasks. X network protocol for greatly simplified 
MIT X11 troubleshooting and application debugging. 
Release 6 fully Unique Launch Pad user-programmable 
compliant. menuing facility with graphical interface 
which simplifies window management and 
t Baie a aga application launching. 
opment Kit Choice of window managers — choose a 
included to port, host-based window manager such as Motif 
design and run X or OpenLook; or local one, either Microsoft 
clients right Windows or Hummingbird’s Motif-like 
on the PC. window manager (hwm). 
LPR/LPD printing Xsession, drag-and-drop multiple pro- 
support between gram starter for concurrent startup of X, 


PCs and hosts. non-X and Windows applications. 





Its X. from A-to-Z.& 


If you want comprehensive PC-to-UNIX integration, Hummingbird’s eXceed® 4 for Windows” is the one | 
PC X server that gives you everything. And now, the new eXceed 4 for Windows NT” brings this same remarkable 
functionality and ease-of-use to the NT platform. eXceed 4 is the only PC X server that bundles in a BASIC 
scripting language plus a full-featured X Development Kit. And from the worldwide leader in PC-to-UNIX 
integration, eXceed is the only family of PC X servers available for Windows, Windows NT, OS/2° and DOS. 
So if what you want is seamless, stable PC-to-UNIX technology, what you really need is eXceed. 









HLWMINGUy 


COMMUNICATIONS LTD. 
Opening the X-Window Wider 
For more information or the name of the reseller nearest you, call... 


United Kingdom Germany France Other European countries 
+44 (0) 113 246 7253 +49 (0) 89 897 55 205 +33 (1) 42 99 95 70 +41 (22) 733 18 58 


Corporate Headquarters: 1 Sparks Avenue, North York, Ontario, Canada M2H 2W1 Tel: (416) 496-2200 Fax: (416) 496-2207 a = 
eXceed is a registered trademark of Hummingbird Communications Ltd. All other brand or product names are trademarks or registered trademarks of their respective companies. © 1995, Hummingbird Communications Ltd. 


All other countries 
+1 (416) 496-2200 
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INTERNATIONAL 


EXTRA 


MULTIMEDIA DATABASE 


The Multimedia Tools from 


Sentfactor let you incorporate 


pictures, sound, video, and text 
into one database. You can inte- 
grate, view, and manipulate 
WAV, MIDI, AVI, and DBF 
files and attach pictures, videos, 


or sound to each set of data. 
This multimedia database lets 


you create your own search string 


and search the entire database. 
Strings can be stored in memo 
fields. Additionally, the Multi- 
media Tools allow image retrieval 
from a CD-ROM. You can also 
scan and display all types of im- 
ages. Export formats are TIFF, 
PCX, TGA, GIF, PIC, EPS, JPG, 
DCX, WMF, and WPG. The 
Multimedia Tools are also avail- 
able in a run-time version. 
Price: £99. 

Contact: Sentfactor 

Galway, Ireland 

+353 9] 94393 


fax: +353 91 90644. 
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Jet-Master [ 
Most efficient, RE-f 
USABLE jet print- § 
er recharge kit. 
Lowest cost per 
rechargeinthe & 
world. Buy kit, then Bae ao eonal 
needed, black 


GRAPHIC DESIGN FOR WINDOWS NT 
Wright Design is a graphics 
design program that runs under 
Windows NT. It is aimed at pro- 
fessional prepress applications, 
featuring tools for forms design, 
image manipulation, page lay- 
out, and trapping and imposition. 
To maximize flexibility and con- 
trol, the program treats all ele- 
ments as individual objects. All 
attributes applied to them can be 
edited independently at any stage 
in the production process. The 
developer, Wright Technologies, 
says it’s easy to edit objects. 
The basic object types are geo- 
metric objects, PostScript text 
objects, and antialiased bit-map 
objects. Possible attributes in- 
clude tints, images, colors, 
curves, filters, and patterns. 
The software is designed to 
take advantage of NT’s multi- 
tasking, multithreading, multi- 
platform connectivity, and net- 
work capabilities. Minimum 
system requirements are a 66- 


MacInker 


Re-ink your car- 


tridges for 5¢ with 


the famous 

Universal Cartridge 

Macinker. Better 

than new printouts plus extended 
printhead life. Re-ink multicolor 


| cartridges with optional adapter. 


Universal Paciaker 


Start your own Business! 
Cut the printing cost of companies in 
your area and make an excellent 
profit. Re-ink their ribbons with the 
InkerKing, professional re-inker 
and/or replace their ribbons using 
| the ee welder and our bulk 
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IDENTIFY YOUR NETWORK USERS 


When someone logs on to your network, AEA’s Countermatch 
compares that person’s signature to a reference, previously 
obtained through an enrollment procedure, to ensure that he 
or she is a legitimate user. In this matching process, a number 
of features are measured to test the signature. The software can 
be applied to areas currently using passwords, identification 


cards, and PINs. 


Countermatch runs under Windows 3. 1 on any standard 


IBM PC and allows you 


= Enrol Client 


database of details. 
Price: £1000 (single 
license). 

Contact: AEA 
Technology 

Oxon, U.K. 

+44 1235 436661 
fax: +44 1235 432726. 
Circle 1333 

on Inquiry Card. 


MHz 486 with 32 MB of RAM 
and a 24-bit graphics adapter. 
Price: £600. 

Contact: Wright Technologies 


_Each TonerBucket contains 


VHS video instructions (PAL 
available), tools, parts and 
toner for one recharge. Then 
all you need to buy is toner. 
Complete range of supplies 


ae ete color subli- : 


mati _ 


-220V power : 
available on all | 
applicable item 
Please inquire 





Stevenage, U.K. 
+44 1438 356070 


fax: +44 1438 357022. 
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_ Image Transfer 
Transfer : 
Images to 


_a complete system or build 


_ your own using Bead com- 


w/ / dye oe 
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FAST RASTER 
TO VECTOR FOR CAD 


Trix Systems has released Trac- 
Trix for CAD, a Windows pro- 
gram for converting raster data 
to vector data. According to the 
vendor, its new software makes 
the process of vectorization fast 
and precise. The vectors can be 
exported to DXF, IGES, DRW, 
HGPL, EPS, and WME formats. 
The system offers centerline and 
outline tracing and no limit on 
image size (images can range 
from A4 to AO). 

TracTrix for CAD automati- 
cally recognizes basic elements 
such as lines, arcs, and circles. 
Different line widths can be 
sorted to user-specific layers. 
You then can select to create 
lines and arcs, continuous poly- 
lines, or Bézier/NURBS curves. 
All settings can be saved and 
reused. The vendor also offers a 
version running under AutoCAD 
for the same price. 

Price: about DM 1500. 


E~ U- TR Oo. WN 
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Contact: TracTrix Systems 
Grabo, Sweden 

+46 33 293840 

fax: +46 33 293820. 
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MULTIPLATFORM CAE 
WITH REAL-TIME ANNOTATION 


RunEDS, a cross-platform elec- 
tronic design system, is now 
available for Macintosh, Power 
Mac, Windows, Windows NT, 
and OS/2 machines. The system 
includes a graphical, object-ori- 
ented user interface and a 32-bit 


database. The binary project and. 


library files are compatible 
throughout all platforms. This 
feature guarantees that in a het- 
erogeneous network all comput- 
ers have access to the same files 
without translation. 

The program, from Formula 
Systems, offers real-time inte- 
gration of schematic capture and 
PCB layout, where all design 
changes done in one view are 1m- 


mediately 
transferred 
and visible in 
all other views 
and can be 
displayed si- 
multaneously. 
Price: starts 
at DM 5000. 
Contact: 
Formula 
Systems 
Nuremberg, 
Germany 
+49 911 2879 115 

fax: +49 911 2879 215. 
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POWER-PLANT SIMULATOR DOES 
WHAT-IF CALCULATIONS « 


Roseng’s simulation program has 
been designed for power plants. 
The system, called Bop-Corn, 
comes with an easy-to-use graph- 
ical interface running under DOS 
or in the DOS box of Windows 
or OS/2. It lets managers per- 








form interactive “what-if calcu- 
lations” for different load bal- 
ances based on an object-orient- 
ed program design and the 
experience of a team of thermo- 
dynamics experts. The program, 
Roseng claims, reveals highly 
reliable results. 

Price: about DM 6000. 
Contact: Roseng 

Karlsruhe, Germany 

+49 721 696335 

fax: +49 721 359439. 
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smartlock 


TOTAL PROTECTION 
FOR PC AND LAN 


C O M P U TFT E R 





SMARTLOCK is the integrated 
protection system which assures total 
PC and LAN security: unauthorized 
access to computers, input of illicit 
software into company PCs, viruses, 
illicit use of personal computers. 
Remote and integrated management 
for LAN applications. 


> Beer reettmeiice) 


Prevents unauthorized access to PC. 
Provides an audit trail recording 
application programs executed, users 
and login times. Prevents unauthorized 
booting. Limits the use of floppy disk 
drives and peripherals. Executes 
on-the-fly transparent cryptography of the 
hard disk. 


EUTRON 24048 Treviolo Bergamo Italy - Via Gandhi, 12 - Tel. +39-35-201003 - Fax +39-35-201277 - BBS +39-35-201144 


mw Belgium: Vicking 011-431272 m Finland: Dalma 90-271 1800 m France: Logidata 1-46454546 m Slovenia: Stubelj 065-63215 
m Sweden: JM Data 042-123145 m Spain: Larcu 91-7952413 m The Netherlands: Akkermans 045-241444 


a Company software control 


_a_Increases performance 
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Prevents unauthorized execution of 
illicit unlicensed software. 

Takes census of company software. 
Allows controlled distribution of new 
software licenses via digitally tagged 
floppy disks. 


Antivirus 


Provides the final solution to the 
software virus problem without 
requiring continuous updating. 

Takes preventive action by intercepting 
the viruses before they enter the PC, 
regardless of the type and techniques 
of attack. 


Prevents the import of useless software 
(games, shareware, demos, etc.). 
Avoids accidental deleting or modifying 
of files containing vital data. Prevents 
from modifying CONFIG. SYS and 
AUTOEXEC. BAT system files. 
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Blasts from the Past 


DENNIS BARKER 


Years Ago 
in BYTE 


“The era of the personal laser 
printer is upon us.” Low-cost 
lasers was the cover story. The 
lab tested a bunch of them, all 
compatible with the HP Laser- 
Jet II, and many priced in the 
$2000 neighborhood. Favorite 
picks were the LaserJet III, the 
TI microLaser, and the Man- 
nesmann Tally MT 906. 


Microbytes reported Micro- 
soft’s new spin on OS/2. VP 
Steve Ballmer told us the new 
nickname for OS/2 is Windows 
Plus. The alternative reality 
was thinking of Windows as 
OS/2 Minus. 


We explored a 
range of input, 
control, and 
navigation de- 
vices, includ- 
ing stereoscopic displays for 
3-D virtual environments, 
speech recognition, and ges- 
tures. As great as they sounded, 














note that most of us are still tap- 
ping on a mechanism developed 
more than a hundred years ago. 


Buzz box There was a lot of 
talk about the Airis VH-286, a 
6.5-pound notebook that the 
company first showed us un- 
der heavy secrecy. This $1895 
“innovative new machine” had 
a 12.5-MHz 286, 24-inch 20- 
MB hard drive, 11-inch black- 
on-white LCD, and 2400-bps 
modem on the motherboard, 
but no built-in floppy drive. It 
was a nice unit, but before the 
Chicago start-up could sell any, 
it met an untimely demise. 


Notable reviews: 
The Silicon Graph- 
ics Personal Iris 
Turbo worksta- 
tion: “places real 
graphics in the 
hands of the peo- 
ple who need it most.” 

Lotus Notes 1.0: “a strange 
beast... [and] an interesting 
distributed-database network.” 

Zortech’s C++ 2.0: “fully 
suited to professional code de- 
velopment.” 


Years Ago 
in BYTE 


Computers and space Some 
fun stuff for the Mercury-Gem- 
ini-Apollo generation: astro- 
nomical applications of micro- 
computers, calculating the 
locations of asteroids and com- 
ets, a program to determine the 
positions of satellites, ways to 
automate a telescope, and how 
NASA used a network of PCs 
to acquire and analyze data. 
We reviewed two space- 
flight simulators: Rendezvous, 








where you tried to hook up 
with a space station in Earth 
orbit, and Saturn Navigator, 
where you tried to reach a sta- 
tion near the ringed planet. 
Neither included a malevolent 
but mannerly computer that 
said, “I’m sorry, Dave, I 

can’t do that.” | 


The Texas Instru- 
ments Pro-Lite ; 
was a 10-pound , 
portable that” 

could take enough options to be 
nearly as functional as its desk- 
top sibling, the TI Professional. 
It was one of the first PCs to 
have 3%-inch floppy drives. 
Our benchmarks showed it 
could load a WordStar doc- 
ument in 6.6 seconds, com- 
pared to 9.9 seconds on an 
IBM PC. 


NCR’s Personal Computer 
Model 4 Jooked like a portable, 
especially with those two built- 





in vertical disk drives. But it 


tilted the scales at a hefty 50 
pounds. The keyboard alone 
weighed 4.5 pounds. 


According to Webster In his in- 
augural column, “semiretired 
software engineer” Bruce 
Webster covered what’s new: 
the Fat Mac (512 KB, two 
floppy drives), 10-MB hard 
drives for the Mac, a “mind- 
reading” program called Mind 
Prober, Steve Jasik’s MacNosy 
disassembler, and IOmega’s 
Bernoulli Box. 
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Computers in education Dis- 
cussion and debate on PCs and 
learning. “Computer-aided in- 
struction has many advantages 
and disadvantages that tend to 


” offset or cancel one another,” 


one contributor wrote. 


“By the year 1984. 
there will be millions 
of general-purpose 
microcomputers in schools, 
colleges, and universities, 
with an even greater number 
available for educational 
use in the home.” 


J. C. Johnston, a graduate stu- 


dent at Cleveland State, wrote 
| of his adventure building his 


own PC on a student’s budget. 
Here’s what he had to shell out: 


Z80 processor board $120 
4-KB memory board $90 
|/O board $60 
motherboard $45 
power supply $25 
enclosure $40 
power-supply extension $12 
video terminal $200 
total $592 


Dawn of Chaos Jerry Pournelle’s 
first BYTE column appeared in 
this issue. | 
“This will 

beacolumn § 
by and for } 
computer 
users, and 
with rare ex- 
ceptions I won’tdiscuss anything 
I haven’t installed and imple- 
mented here in Chaos Manor.” 
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Text and spreadsheets can be printed from 
PCs, Macs and workstations. Or connect 
directly to virtually any network. 


and recognition 
compared to black 





World-class overheads at astonishing 
speed and an equally amazing price. 
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Color is color, unless it’s 


It’s the business printer you’ve been 
waiting for. Office color that’s so easy to use, 
reliable, and inexpensive, it’s a practical office tool. 
It’s the new Tektronix Phaser™340 color printer. 


© 1995 Tektronix, Inc. All rights reserved 


Speed? It’s the world’s fastest color printer at 4 color 
pages per minute. Cost’? Full text pages on plain paper 
at 3¢ each. Color pages for 12¢ on your office paper. 
Simplicity? If you can load a stapler, you’ ve mastered 


Print vibrant, high-end color on office papers for Connect faces and places with photorealistic quality. 


less cost per page than low-end color. They'll snap Welcome to the world of practical color! 
to attention. ag 








brilliantly practical. 


this machine. Reliability? Add 750 sheets of paper Fortune 500 leader, that’s been making 
and let it run overnight. Now, that’s robust. Cost? At world-class color printers for 13 years. 
$4,995 there’s nothing in its performance range that The Phaser 340 Color Printer. 
even comes close. Best of all, it’s from Tektronix, a So practical, it’s brilliant. 





Tektronix 
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PATIENT OCCUPATION CONDITION 
NEWHOUSE, JEFF | corp. Buyer | Value Avoidance Syndrome 


TOPIC SYMPTOMS 


PC / 54 6S / Displays insatiable desire to pay 


excessive amounts for goods and services 










Patient, in his delusions of superiority, feels a certain exemption 










Mothers addicton tc 
outlet shopping anc 
compulsive Coupon clippi 


£epressed hostility 


ince child 
from rules of buying. Falls into deép depression wher told since childhood 
















about Logics Fast !$cs) PCI Basic card. Violent valve aversion Avoidance/ denial f 
4 
y i IS oi / _Lonsciows = NN . 
surtaces after learning #/34.95 price tag includes bus ee ~-f------- 
mastering, Patient sobs, shares happier moment of payin Rebels, overpays, rejects 
ng ,) PP paying i “9 tins pie bing 
more than sticker price for his new car. Later, ottering real valve 









Refusal to acknowledge a Pc 

scsi card with bus master inc 
for only # 134-95 

a 


Mn, 4 i PFN support and tree Corelscs| 
for CD-ROM and hard disk drives 
Patient develops Twitch 


. in. lett eye when he 
AS hears about Toll-free 
Undey hypnosis, patient reveals Py 


rob 1 Scs| 
CaVds, relates back to ig - ig ft fnag E 


patient learns how Fast 'S¢st PCI Basic also includes 


comprehensive. driver 












Struggle during toilet training. 
technical support and five year warranty. Try reasoning with 
patient, explain that QLogic has over 20 millon Sc) solutions in. 
marketplace. And only QLogic offers so much tor hardly any money. 


svggest patient call |-800-TOP-Scsi (867-7274) for further analys)s 
fvaieble frou Fatienl again grabs tissue box. (Note: Go to ValveWorld for more and 


| Nothing but 
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|- $00- 249-4823 


‘© for considerably less 
and other fine reselles 


© 1994 QLogic Corporation. All brand names are trademarks and registered trademayks of their respective ownerr. 
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Impossible-to-Use Software 


EDMUND X. DEJESUS 


he entire computer industry—including this 
publication—is predicated on the proposition 
that computers are useful: They do things people 
cannot do, or they help people do things better. In The 
Trouble with Computers: Usefulness, Usability, and 
Productivity, Thomas K. Landauer convincingly 
calls that proposition into question. 

Landauer explains why computers have not in- 
creased business productivity significantly. He then 
addresses the main reasons for this and offers some 
solutions. He presents an impressive statistical analy- 
sis demonstrating only negligible productivity 
gains—and actual productivity losses in many in- 
stances. In the sections expounding statistics, the going gets pretty dry, and I’m glad. 
I would far rather see a complete and thoughtful analysis of the statistical inferences, 
contextual caveats, and procedural minutiae than a one-page “Stats Lite” summary. The 
subject is too important to be treated cursorily. No one can dismiss this book as 
superficial or lacking depth of detail. 

Happily, the text is leavened throughout with anecdotes of Landauer’s encounters 
and misadventures involving computers. One of my favorites involves a point-of- 
sale system in an upscale store, with an “intuitive” icon-and-touchscreen interface. No 
one could figure out how to ring up a sale for candles. In this system’s menu structure, 
“candles” were under “vases” under “platters” under “mixers” under “chairs.” 

In Landauer’s analysis, phase one used computers for tasks that people cannot do 
(e.g., CAT scans, MRIs, and telephone switching equipment), or replaced people 
with computers for very simple or repetitive tasks (e.g., automatic lathes and milling 
machines) or dangerous tasks (e.g., controllers for chemical processes). Understand- 
ably, phase one of computerization showed tremendous gains in productivity. 

Under phase two, we use computers as tools to augment our activities: writing, 
drawing, communicating, organizing, administering, and so on. Phase two has shown 
little evidence of gains in productivity. In fact, according to Landauer, “investments 
in computer technology have yielded significantly lower returns than investments in 
bonds.” He writes that the gains from such an investment in computers ($4 trillion since 
1960; now over $300 billion annually) should be obvious, but they are not. 

Naturally, the step from analyzing symptoms to hypothesizing causes is a difficult 
one, and it’s vulnerable to criticism. Landauer unhesitatingly lays major blame on soft- 
ware, in particular the problems of usability and usefulness. He believes that software 
developers are—mirabile dictu—-computer experts, people not likely to know, un- 
derstand, or appreciate the difficulties faced by the mere mortals who must actually use 
their software. “Programmers and software designers are too smart,” he writes. 

User testing and user input are nearly nonexistent in the industry. “Many design- 
ers seem to be genuinely uninterested in testing.” When companies want to beta-test 
their products, they turn to computer managers and support personnel who are— 
mirabile dictu—-computer experts, not ordinary users. Man- _— 
agers bemoan the high cost of training users. However, the 
corollary is that software must be too hard to use if it requires 
such effort and training to perform the simplest tasks. 

Landauer sees the solution to these problems in user-cen- | 
tered engineering. He has the “embarrassingly simple” notion — 
that if we want users to achieve more, they should be considered NV 
from day one in the design, development, and deployment of ISBNO- 
software. He marshals considerable evidence to show that in the 
studied cases where this is done (and there aren’t many, ac- 
cording to Landauer), the results are impressive. 
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Books & CD-ROMs 








FOR GOLF NUTS ONLY 


THE MASTERS: AN INTERACTIVE 
JOURNEY THROUGH ITS SIXTY-YEAR 
HISTORY Creative Multimedia, 513 Northwest 
13th Ave., Suite 400, Portland, OR 97209, (503) 
241-1530, $39.99 


ou have to breathe golf 24 hours a 

day and adore trivia about the Mas- 
ters tournament to appreciate this CD- 
ROM (which requires Windows 3.1 or 
higher). If you don’t fall into this cate- 
gory, you can stop reading. 

Question: What is the longest putt in 
Masters’ history? (A 100-foot birdie putt 
by Nick Faldo in 1989 at the second hole 
in the third round.) 

Question: Which player missed a 1- 
inch putt? (Tommy Armour at the tenth 
hole in 1937.) 

Question: What was the weather like 
for last year’s Masters? (Good weather 
prevailed throughout the fifty-eighth Mas- 
ters, with cool mornings and warm, sunny 
afternoons. Variable winds were at times 
erratic, which helped make scoring mod- 
erately high.) 

And so it goes. If you want to relive, 
ad nauseam, Curtis Strange’s 1988 hole in 
one on the twelfth hole via a small video 
window, it’s there. We also learn that “‘the 
12th has been the pivotal point in many a 
Masters, 1993 average score was 3.42, by 
far the highest number over par for any 
hole.” Wind, we’ re told, was the primary 
culprit. In addition, there are aerial video 
views and 3-D computer-generated con- 
tour animations of each green showing 
the pin placements used throughout the 
years. 

From the 1930s through the 1990s, 
there’s a list of every player who made 
the cut, including his score, and for the 
winners, there’s an elaborate scorecard of 
how they played each of the 72 holes. 
Even Bobby Jones, who was the creator of 
the Augusta National course, makes a 
cameo appearance. And for only $9.95, 
direct from Creative Multimedia, you can 
append this year’s results to the over- 
flowing Masters’ trivia war chest you al- 
ready own. 

—Rich Friedman 
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Novell’s UnixWare™ 2.0 
has the power to drive your PC to 


the limit. UnixWare 2.0 is a true 32- 
bit multi-tasking, multi-user 
graphical operating system. With 
built-in networking and the ability to 
run tens of thousands of UNIX, DOS 
and Windows 3.1 applications, it is 
the ultimate operating system for 
your Intel-based PC. 


FEATURED UNIX PRODUCTS 


FROM SOFTWAY AMERICA: 


mw UnixWare Personal Edition 2.01 $298 
Desktop UNIX with graphics & networking 

w UnixWare Application Server 2.01 $1,135 
Unlimited user UNIX with the “works”! 

mi UnixWare Software Development Kit from $97 
The ultimate development system for UNIX 

@ “Tools & Toys” for UnixWare only $59 


Two (Ds full of development, internet & Multimedia tools 


m Accelerated-X from X Inside $99 
Get the X power of a RISC box on your PC! 


mw WordPerfect 6.0 for UnixWare $395 
State of the art graphical word processing for UNIX! 
m Slackware Professional Linux $55 


PC UNIX for the rest of us! 


Call for our complete list of UNIX products! 
a a Se A TE OE 











Information Foundation is now 
Softway America—the world’s 
leading supplier of UnixWare 
products. We provide a full range 
of UNIX tools and connectivity 
products for both UNIX and DOS/ 
Windows systems. Our service and 
rock bottom prices combined with 
a no risk 30-day money back 
guarantee make us the place to 
come for UNIX! 


1-800-GET-UNIX 
ees de mim 


America e 


* GREAT PRICES 
* SERVICE & SUPPORT 
* SATISFACTION GUARANTEED 


Softway America Incorporated 
P.O. Box 2821 

Evergreen, Colorado 80439 
Phone: 303/670-5345 
Facsimile: 303/727-7618 
E-mail: sales@softway.com 





Information Foundation’s product distribution business is owned and operated by Softway America Inc. All registered trademarks and 
trademarks are the property of their respective owners. 


Few things cost so little yet save so much as 
Software Security’s family of superior hardware- 
or software-based protection solutions. 

Call 800-841-1316 today to protect the return 
on your software investment. 


SOFTWARE ““S_ 
SECURITY ©. _~ 


6 Thorndal Circle, Darien, CT 06820-5421 (203) 656-3000 


Software Security International Ltd. 
+44 -(0)1784-430-060 
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Landauer has written the manifesto and planted a stake in the 
sand. We can keep dumping computer resources into a bottom- 
less pit of unusabilty, or we can support and demand the effort to 
turn things around. Everyone in the computer industry now has 
to make a choice. 


Edmund X. DeJesus is a senior technical editor located in BYTE’s Lexing- 
ton, Massachusetts, office. You can contact him on the Internet or BIX at 
edejesus @ bix.com. 


A FUN UNIX BOOK, NO KIDDING 


THE UNDERGROUND GUIDE TO UNIX by John Montgomery 
Addison-Wesley, ISBN 0-201-40653-5, $24.95 


#, \though many books cover § 
/™ advanced Unix topics, The 
Underground Guide to UNIX 
by John Montgomery, who re- 
cently joined the BYTE staff, is 
one of the best I have come 
across in quite some time. Ad- 
hering to the Underground 
Guide format, Montgomery 
provides an insightful discus- 
sion of both common and ob- 
scure operational aspects of 
Unix. 

In the introductory sections, 
Montgomery covers Unix ba- 
sics with tables containing lists and descriptions of the 10 most fre- 
quently used commands and keystrokes. The beginning chap- 
ters contain particularly useful information on command history 
and how to customize the system prompt. The fun starts when he 
tackles more advanced Unix material, such as rare shells like 
tsch, jsh, and bash. Other topics include use of the .paths, 
.Xdefaults, and .mwmrc files, as well as remote commands and 
useful command-editing tricks. 

Later chapters contain worthwhile discussions of Unix file 
nomenclature, security and permissions, and the advantages and 
disadvantages of links. The book is full of interesting Unix nu- 
ances describing, for example, how using the mv command retains 
file ownership while using the copy command changes ownership. 
Montgomery lends a unique perspective to several Unix capa- 
bilities, including file searching with grep and egrep, file sort- 
ing and differentiation, and using tar with devices. Coverage 
of editors is minimal, focusing only on the Unix spel] com- 
mand, vi, and emacs. 

The book contains only a short discussion of mai] and mai1x, 
including the .signature and .mailrc files. This section is just 
long enough to maintain continuity but short enough to keep the 
interest of experienced Unix users. Montgomery makes his im- 
pressions of mail versus mai 1x perfectly clear, opening one sec- 
tion with the following statement: “The mail program is one of 
the greatest examples of why people who created the System V 
UNIX system shouldn’t be allowed out in public. Just kidding. 
Kind of.” 

I can’t recall when I have enjoyed reading a Unix book as 
much as this one. -—Doug Tamasanis 





Highly informative 
business applications 
can also be great- 
looking. 





Bet You haven t Seen 
ADaSe Like This Before. 
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aa with browsers and 
editors that design 
and manage the 
process. 





With CA-Visual Objects; developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera- 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 


Mission-Critical GUI support and client/server architectures combined with existing 








Client/Server Xbase technologies and databases. 
Repository-based And the advanced technology of Visual Objects doesn't stop there. 
Native Code Compiler ' eo : 
Fully Scalable The object orientation includes inheritance, polymorphism and encap- 
Class Libraries sulation. And the native code compiler boasts an engine that drives 
o0P Visual Objects at a speed that's as fast as lightning. Plus, the reposi- 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 
For More Information, Call 1-800-225-5224, Dept. 14500. 
Phone soon for a closer look at new CA-Visual Objects. Your mind won't believe what your 
eyes are seeing. 
wai se - 
i 
OMPUTER 
SSOCIATES © Computer Associates International, Inc., Islandia, NY 11788-7000. “Light Lib” graphic developed in conjunction with Light Lib™ Business for 
Software superior by design. Windows from DFL Software, Inc. All products referenced herein are trademarks of their respective companies. 
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The Liberty Complex. 


Ever notice the runt of the litter is always the toughest? 
Little power mongers. A bit of narcissism never hurts either. 
Anyway, some pretty powerful surprises can come out of 
small packages. 

Take, for example, the Gateway 2000° Liberty™ DX4-100 
Best Buy portable PC. Boy, does that 4.2-pound lightweight 
ever have an ego. And why not? With 100MHz processing 
power, 720MB hard drive, 24MB RAM, 256K L2 cache, and 
accelerated local bus video, the Liberty dictates Pentium® 
processor-like performance. Fire up this little soldier, and all 
your spreadsheets, graphics and word processing documents 
will run 


faster with 





“You've got a friend in the business.” ® 


sD 990-846-4289 


processor. 

The Liberty’s footprint is a petite 10 by 8 by 1.6 inches. But 
it’s no pipsqueak. It’s a portable PC of greatness and substance, 
with more standard RAM than any other small notebook in the 
world. (All that RAM increases battery life in a big way!) And 
it’s so powerful, the Liberty outperforms many PCs twice its 
weight. No wonder it sports a major attitude. 


A little power hungry yourself? Call Gateway 2000 today. 


The Liberty DX4-100 Best Buy boasts a 10.4" color display, 720MB hard drive, 
24MB RAM, 256K L2 cache, TelePath™ 14.4 XJACK® fax/modem, extra battery, 







leather carrying case, desktop IR receptor, external floppy drive and MS Office 


Professional 4.3. $4499 







© 1995 Gateway 2000, Inc. Gateway 2000, “G” logo and “You've got a friend in the business” slogan are registered trademarks, and Liberty and TelePath are trademarks, of Gateway 2000, Inc. 
The Intel Inside Logo, Intel and Pentium are trademarks or registered trademarks of Intel Corporation. All other brands and product names are trademarks or registered trademarks of their 
respective companies. All prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 
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CHOICE OF PC USERS! 


CorelDRAW 
NUMBER ONE in ILLUSTRATION 






CoreliIDRAW 


Micrografx 
Market Share < 
Windows Illustration 
Software 


deta Sales, 1994 
The results are in! 

CorelDRAW is the #1 choice for PC users. 
Year after year, survey after survey, 
CorelDRAW continues to dominate the 
illustration market with the best graphics 
software available. 


Now even the additional applications (Corel 
VENTURA and Corel PHOTO-PAINT which 
are bundled in the CorelDRAW suite) are 
receiving “best of breed” accolades making 
the overall value unbeatable! 








Corel VENTURA* Corel PHOTO-PAINT * 
NUMBER ONE in PUBLISHING N UMBER ONE in IMAGE-EDITING 


LAA 













Aldus PageMaker 
pe 


INFOWORLD 3.5" disk version 
Report Card Rating, 

Desktop Publishing Software 

March 20, 1995 





PC World, 3.5" disk version _ 





micsO Cenuct COREL 





* Available as standalone products. 


All product names are trademarks or registered trademarks 
of their respective companies. 





Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document #1071 


US$ plus applicable taxes 
Corel VENTURA 5 and Corel PHOTO-PAINT 5 Plus are also available as standalone products. 
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How Best to Migrate to Windows 95 


DAVID S. LINTHICUM 


or the existing mass of 60 
million Windows users— 
and the new users who join 
this club each day—there 
seems to be little doubt that Windows 
95 will be their next-generation OS. 
Windows 95 promises productivity 
gains and better performance. Howev- 
er, when adopting any new OS, users 
and their organizations need to create 
an upgrade plan to avoid any potential 
pitfalls. 

Without a doubt, there will be new 
hurdles to overcome. Technical prob- 
lems are inevitable when you move 
from one OS to another. First and fore- 
most, Windows 95 users need to work 
out hardware- and software-compati- 


























bility issues. Your personal combina- 
































tion of applications, drivers, fonts, and 
hardware could be unique, and thus 
untested in the Windows 95 environ- 
ment. Microsoft expects compatibility 
and porting problems to be a fact of 
life when Windows 95 ships, which is 
now scheduled for late August. 

Microsoft says that most existing 16- 
bit device drivers will work with Win- 
dows 95. The key word here is most. 
A few drivers won’t work, at least un- 
til all device vendors get around to fix- 
ing the inevitable Windows 95 com- 
patibility problems. The same goes for 
applications. Most are fully compati- 
ble with Windows 95, but some, espe- 
cially those that don’t use the Windows 
API, won’t work until the applications vendors either make all 
their applications Windows 95-ready or provide upgrades to the 
Win32 API. 

Other things for you to consider include upgrading to the 32- 
bit world. For example, your existing 16-bit TCP/IP protocol 
stack may work with Windows 95. However, Windows 95 pro- 
vides a 32-bit TCP/IP protocol “stack in the box” that will perform 
better and with less memory. But will it work with your Internet 
applications? Moreover, you may have to port your current suite 


Be sure to 








rigorously test 
for compatibility 


conflicts, and 
then test some 
more 








of 16-bit in-house applications to the new Win- 
dows 95/Windows NT Win32 API to take advan- 
tage of the new 32-bit features of the OS. 


The Compatibility Shuffle 

Microsoft’s mixture of 16- and 32-bit architectures 
solves some compatibility problems but creates 
others. Microsoft provides a mix of 16- and 32-bit 
subsystems to ensure that Windows 95 can run 
existing 16-bit Windows software, as well as the 
new Win32-compatible applications. The use of 
16-bit subsystems allows Windows 95 to run applications as fast 
as, or faster than, Windows 3.1 can—and, Microsoft claims, with 
minimum hardware requirements (a 386SX processor and 4 MB 
of RAM). 

Within Windows 95, 16-bit subsystems are used where such 
code is needed to maintain compatibility or where 32-bit code 
would require additional memory without an equivalent increase 
in performance. The 32-bit code exists where Microsoft thought 
it would enhance performance without sacrificing compatibility. 
continued 
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All the low-level services in the OS, 
for example, exist as 32-bit code. All I/O 
subsystems, including the file system, the 
network, and memory management, use 
32-bit code. The remaining 16-bit code 
exists in Windows 95 as Intel-dependent 
assembly code that can provide the most 
performance per processor cycle. For in- 
stance, all Windows management code re- 
mains as 16-bit code for the sake of pro- 
viding both compatibility and performance. 

Windows 95 provides a much better de- 
vice-driver architecture with 32-bit VxDs 
(virtual device drivers). These drivers work 
like conventional real-mode device drivers, 
but they use protected mode wherever pos- 
sible. Thus, they use almost no conven- 
tional memory and should be more reli- 


fiew a , 
_ (Chantilly &G al Rental 
_ Centreville Automotive {Goodyear 


arol Patton 
(282) 628-8616 
(282) 842-5115 


Windows 95 provides new 32-bit 
versions of accessory software, 
such as Microsoft’s WinPad. 
However, you can still run existing 
16-bit software. 
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The Microsoft 


Presentation Builder is 
too busy and confusing 

to be usable. Viewing 
documents requires more 
mouse-clicks than simply 
using File Manager 


directly. 


able. However, a better architecture does 
not mean compatibility. Beta testers have 
reported device-driver compatibility prob- 
lems with the final beta version. 

But Microsoft claims that most Win- 
dows 3.1 applications will work with Win- 
dows 95. That is, applications will work 
if they adhere to the rules of 
the API in the previous re- 
lease of Windows (Windows 
3.1 and Windows for Work- | 
groups 3.11) or make use of 
the Win32 API (1.e., they are 
Windows NT applications). 

Unfortunately, some software vendors 
have made their applications Windows 3.1 
dependent. For example, an application 
may go directly to the graphics subsystem 


Product 
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and bypass the API altogether. This may 
provide better performance for games and 
other graphics-intensive software, but Win- 
dows 95 won’t like it. Windows 95, un- 
like Windows NT, supports 
only portions of the Win32 
API. Therefore, some NT 
applications that use Win32 
API calls that are unsup- 
ported under Windows 95 
won’t work. Win32 appli- 
cations developers are certainly aware of 
the upcoming Windows 95 release, and 
they have avoided using API calls that are 
not shared by both Windows 95 and Win- 
dows NT. 

How, then, do you know if your soft- 
ware will be compatible with Windows 95? 
The only reliable way is to actually run it on 
Windows 95. Even if your application 
works with the beta version, you could still 
run into compatibility problems with the 
shrink-wrap release. Microsoft will con- 
stantly change Windows 95 until the com- 
pany freezes the code for production. 


Performance: Myth and Reality 

Users who migrate from Windows 3.1 to 
Windows 95 will notice better performance 
for most 16-bit Windows applications, 
according to Microsoft. Windows 95 can 





Your workgroups get the HP LaserJet 4V 
network printer. And you get $250 off. 
What a steal! 





Under *2,200° 


The HP LaserJet 4V with HP JetDirect 
card, after rebate. The HP LaserJet 4MV 
is under $2,800 after rebate. 


*Average U.S. retail price. Actual price may vary. Price is based on HP LaserJet 4V when purchased with an Ethernet (10Base-T) JetDirect card (J2550A). JetDirect card prices vary. Offer good through 7/31/95. For further assistance, call 1-800-353-2215. ©1995 Hewett-Packard Company PE12553 


For a limited time, HP will take 


$250 off the price of either the 


HP LaserJet 4V with a qualifying 
HP JetDirect card or the LaserJet 
4MV. But savings aside, you just 
won't find a better solution for 
the needs of a busy workgroup. 
First of all, these mid-volume 
network printers are fast. They 
clock in at 16 ppm, fueled by a 
33.3-MHz RISC-based processor. 
Each one accepts a wide variety 
of paper sizes. And, because they 
feature HP JetAdmin printer 


management software, printing 
will be noticeably smoother for 
everyone involved. For more 
information about the printers 
and the rebate, see your nearest 
authorized HP dealer. 


HP Network Printers 
Just what you had in mind. 


Gi 


HEWLETT® 
PACKARD 














@AIR Mosaic 












eae 


SPRY Home Page 


prononi 


Atroul SPRY Product Support 


spend more time in protected mode, which 
provides a stable OS and enhanced perfor- 
mance. In addition, Windows 95 can avoid 
switching from real mode to protected mode, 
an operation that slows things down. Disk 
reads and writes don’t require real mode in 
Windows 95. Also, applications that use a 
lot of disk I/O should run faster. 

But if you want to take full advantage of 
Windows 95 performance, you’ ll have to 
upgrade to 32-bit applications. Most soft- 
ware vendors will create Win32 versions of 
their products shortly after Windows 95 
hits the streets. 

Windows 95 also supports multithread- 
ed applications, which are applications that 
can split themselves into threads for par- 
allel execution. Most multithreaded appli- 
cations run faster than applications that 
don’t take advantage of threading. In fact, 
Windows 95 tracks resources for each ap- 
plication by placing each one in a sepa- 
rate thread. Thus, Windows 95 protects 
applications from other ill-behaved appli- 
cations, which stops an application crash 
from taking down the entire OS. 

But there could be a downside to thread- 
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Memory Technology Drivers (MTDs) z 


ing. During beta test- 
ing, some Windows 
95 testers noticed that 
the use of multithread- 
ed applications, such 
as Microsoft’s own 
MSN (The Microsoft 
Network), cut the 
amount of avail- 
able memory to 
such an extent 
that it caused an 
OS crash. Micro- 
soft says it is fix- 
ing this problem 
for the final re- 
lease. 


You can use your 
existing TCP/IP _ 
bicsliciiigd 
protocol or the 
Windows 95 
protected-mode | 
version of TCP/IP 
for Internet 
access. 


Network Considerations 
Windows 95 supports 
networks with its out- 
of-the-box client support for 
IPX/SPX, NetBEUI, and TCP/IP. 
Will it support your networking ap- 
plications? Windows 95 employs a 
MAC (media access control) device- 
driver model. The MAC layer is the 
lowest point in a networking subsys- 
tem and communicates directly with 
your network adapter of choice (e.g., 
Ethernet and Token Ring). 

A MAC driver uses the NDIS (Net- 
work Driver Interface Specification) 
3.0 standard. MAC clients (1.e., trans- 
port protocols) bind to the MAC driver 
functions using the NDIS interface. 
If that’s confusing, just remember that 
NDIS allows multiple transport pro- 
tocols to communicate with multiple 
network adapters, and most network 
adapters come with NDIS drivers. 

But initially, network vendors won’t pro- 
vide protected-mode Windows 95-ready 
NDIS drivers for Windows 95, and that’s 
where the trouble will start as network 
users begin the migration to Windows 95. 
In addition, different network vendors have 
different ways of doing things. Novell’s 
ODI (Open 
Data-Link In- 
terface), for ex- 
ample, looks a 
lot like NDIS in 
that it provides 
a protocol-inde- 
pendent device 
interface, and 
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Windows 95 detects what 
_ hardware is already on 
your system and guides 


you through the 
installation of new 
components. 


there are a lot of ODI drivers available on 
the market. Therefore, Windows 95 sup- 
ports ODI as well as NDIS, and if your 
application supports one of these stan- 
dards, chances are that it will work with 
Windows 95. 

To solve the problem of using non- 
NDIS protected-mode drivers (e.g., NDIS 
2.0 and ODI), Windows 95 provides a se- 
ries of low-level services known as helper 
modules. These modules bind the various 
interfaces to make them work together. 
For example, the Windows 95 protected- 
mode TCP/IP protocol for Internet access 
can run alongside a real-mode IPX/SPX 
driver for NetWare. 

If you’re running third-party network- 
protocol stacks and drivers, Windows 95 
will probably work with them in 16-bit mode. 
For example, FTP’s TCP/IP pro- 
tocol stack and tools work with Windows 


The main 
change you'll 
see with 
Windows 95 is 
its interface. 
Note this 
cascading menu. 





95 without any additional 
modification. Chances are that your current 
network configuration (1.e., the protocols 
and the drivers) will work with Win-dows 95. 

However, only testing will prove for 
certain whether or not that’s true. If pos- 
sible, you should use protected-mode pro- 
tocols and drivers. They perform much 
better than their real-mode counterparts, 
and they require almost no memory. 

There is no law that states you must 
upgrade to Windows 95. If your current 
environment works, don’t rush to change 
it. However, if your organization will up- 
grade to Windows 95 the moment it be- 
comes available, now’s the time to do your 
homework and testing. 


David S. Linthicum, a senior consultant 
with CSC Consulting in Falls Church, Vir- 
ginia, is the author of several books on soft- 
ware development, a speaker, and an asso- 
ciate professor of computer science. You can 
reach him on the Internet at 70742.3165 @ 
compuserve.com or on BIX c/o “editors.” 





They used to say you had a healthy glow. 





Here’s something you may not know ... certain monitors 





may be harmful to your health. When facing some 
monitors hour after hour, you may be exposing your- 
self, your family or your employees to unhealthful 
emissions. With that in mind, ViewSonic has adopted 


TCO, the strictest Swedish standard, for many of our new 
monitors, including our new ViewSonic 17GS. This standard is more stringent 
than the older MPR-II or Energy Star™ guidelines. The unique benefits of TCO 
certification include substantial reductions in heat emissions, power consump- 
tion and decreased exposure to electromagnetic fields. 


The high performance ViewSonic 17GS 17-inch (15.7” diagonal viewable 

area) monitor includes all you want and expect from such a superior product 
— like a maximum resolution of 1,280 x 1,024, low 0.27mm dot pitch, refresh 
rates as high as 160Hz and Plug & Play + for compatibility with Microsoft's 
Windows’95. Plus it has OnView™ controls for simple on-screen adjustments 
and set-up. With ViewSonic’s Super Contrast CRT you can expect sharp, bright, 
unsurpassed screen images. All of this, plus it’s right for your budget! 


To offer attractive pricing for their systems, many computer companies 
integrate lower quality monitors providing less emission protection. You have 
a choice. Demand the quality, performance and safety available from 
ViewSonic now! 
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Tel: (800) 888-8583 Ext. #292 or (909) 869-7976 
Fax: (909) 869-7958 

Call FaxSonic at (909) 869-7318 (fax-on-demand) 
Request Doc. 151 (17GS), 150 (17GA), 153 (17PS) 
Applelink: VIEWSONIC + Compuserve: 73374, 514 


All products and trademarks are brand names of their respective companies. 
The three bird logo is a registered trademark of ViewSonic Corp. 
Specifications subject to change without notice. 








Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 


Software Developers: 


Soitware Piracy 
Burns Your 
BRNIIKY 


Software Obtained Illegally, by region, 1993 vs. 1994 
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Sun, HP, IBM, DEC, SG AMIGA 


$821 ,992,751 
a 1,334,894,665 
Latin America 
$2,487 360,944 
3,131,455,600 
U.S./Canada 


$12,840,204,124 


Total for 1994: $15,212,700,215 Source: BSA 





HASP® is widely acclaimed as the 
world’s most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
used over one million 

HASP keys to 
protect billions 
of dollars worth 
of software. 
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()ptimize Database Queries 


JOHN L. CUADRADO 


here’s my data? I need 
it now!” That’s the 
plaintive cry—or may- 


be the angry demand—of managers 
everywhere, who need more and more 
data to keep their organizations run- 
ning. More sophisticated about data 
than ever, these managers are asking 
questions that have become more com- 
plicated and involve more factors. This 
is particularly true in areas such as 
decision support and deductively aug- 
mented database systems, and answer- 
ing these queries often requires a large 
number of joins. 

But performing those complex que- 
ries on large databases can be very 
time-consuming. Distribute those data- 
bases among multiple machines, and 
the problems multiply—but so do the 
possibilities. Multiple machines give 
us the ability to execute many opera- 
tions in parallel. And we’re now be- 
ginning to encounter multiprocessor 
computers that do parallel processing 
themselves, as well as new micropro- 
cessors that employ on-chip parallel 
pipelines. 





More Efficient Joins 
To take full advantage of this new mul- 
tiprocessing capability, however, we 
have to arrange joins and other opera- 
tions efficiently. Software that takes 
advantage of parallel processing is hard 
to find at the moment, but it’s begin- 
ning to appear. We can expect the ma- 
jor database vendors to offer parallel 
versions of their database engines in the near future. The goal is 
always to achieve a radical speed increase in query response. 
This quick tour of some of the problems in the area of parallel 
queries will show some of the strategies you can use to deter- 
mine the most efficient way to execute your queries. 

Much of this discussion will be in the realm of abstract math- 
ematical notation. To make it a bit more concrete, we’ll first 





Complex queries on 
distributed databases 
can consume 


massive resources. 
Here’s one strategy 
for making them 
more efficient. 








consider a real-world example, a scenario 
in which large amounts of data are gath- 
ered and several complex queries must be 
run on a regular basis. 

Let’s assume you’ re a database admin- 
istrator at a large commercial weather 
organization. At its headquarters, your 
company collects data every half hour on 
the local conditions from 10,000 weather 
stations worldwide. For this example, we’ ll 
simplify the data and just consider the 
temperature, barometric pressure, and hu- 
midity components. But even this limit- 
ed view means that every day you receive 480,000 data trans- 
missions, and for each one you need to record the time, the 
sending station, and the relevant weather parameters. 

Due to the kinds of queries that your analysts ask of this data- 
base and the kinds of computing hardware available, you have 
decided to organize the data as four separate tables (location, 
temperature, pressure, and humidity), as shown in the table 
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Transition System for a Three-Processor, Four-Relation Multijoin 


ro 


Xo (Starting state) 


Here’s a complete graphical representation of all the ways in which we can move from a given initial state Xp, where the data is in 
four relations that are physically stored in three different systems, to one of three possible end states (F,, F5, F3) in which all the 
relations have been joined into a single relation residing in one processor. Along the way, there are 11 possible intermediate 
states. We move from one state to another by performing one of three possible actions: joining two relations already in a single 
processor, moving a relation to another processor and joining it with a relation already there, or doing any two of these in parallel. 
For simplicity’s sake, this diagram uses 1 to represent the relation r,, and so on. While some paths from Xp to the end states are 
clearly shorter than others, we can find the most efficient path (and thereby the most efficient end state) only by calculating the 
costs of the operations involved for each state change. For example, in joining a small relation with a large one, where each 
resides on a different machine, it’s obviously more efficient to move the small one than to move the large one. 


‘“‘Weather-Station Database.” The actual 
physical distribution of these relations 
among a set of processors—in other words, 
where you actually store the data—is a 
different matter that we’ll discuss later. 

With this data, you might make such 
requests as the following. 


@ Find all stations reporting temperatures 
below 10°C and report on their relevant 
weather parameters. 

@ Find all stations between the latitudes of 
30 degrees north and 50 degrees north that 
show temperature fluctuations of 10° or 
more during the hours of 5:00 a.m. and 
7:00 a.m. over the past three months. 


But you can also imagine far more com- 
plex queries that look for more subtle pat- 
terns: For example, you might need to find 
clusters of weather stations that have com- 
parable readings over a given period. Que- 
ries like these can be extraordinarily ex- 
pensive in terms of time and resources. 
This is where the ability to do queries in 
parallel can provide a distinct advantage. 
But how do we structure these queries so 
that they can be done in parallel? This is a 
central problem. 


Notation for Joins 

Here’s an introduction of some notational 
conventions we can use to sort out the 
operations and relationships involved. A, B, 
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and C are attributes (e.g., temperature or 
longitude in our example). We denote 
relations between attributes as r(A,B) and 
s(B,C). Next, we define the natural join 
of r and s, denoted r %z s, to be a relation 
on A,B,C that contains all the tuples (or 
rows) that result from concatenating tuples 
in r with those tuples in s that have identi- 
cal values for the attribute. For example, in 
the weather-station database, we might be 
interested in taking a look at StationID = 


WEATHER-STATION DATABASE 





123566789 and asking for Location %g4_ 
tionID /€mperature. 

Now, a query generally involves creat- 
ing a new relation using a join; we can 
represent it in the form gq =r %p s. Three 
basic strategies have been developed over 
the past 20 years to compute the new re- 
lation: the nested-loops join, the sort-merge 
join, and the hash-based join. (These are 
called uniprocessor join strategies, since 
they assume that a single computer is 


10,000 stations collected data every half hour. Results are listed below. 


STATIONID 


NAME 
123566789 NOAH, Evergreen 12 
456334456 SPRITE, Cabo Verde 
STATIONID DATE 
123566789 10/30/94 
456334456 10/16/94 
STATIONID DATE 
123566789 10/30/94 
456334456 10/16/94 
STATIONID DATE 
123566789 10/30/94 
456334456 10/16/94 





LATITUDE LONGITUDE ELEVATION 
30 N 78 W 200 
70S 80 W 1000 
TIME TEMPERATURE (C) 

2100 10.6 

1500 —20.7 

TIME PRESSURE 

2100 31.78 

1500 29.04 

TIME HUMIDITY 

2100 60.7 

1500 80.9 











0 peech tasks.” 


and performance is 
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It may seem as though 

a lot of setup and computation 
goes into producing a strategy 
for one of these multijoin 
queries. This Is 
definitely true. 


performing the opera- 
tions.) Many variations on 
these basic strategies have 
been developed that take into 
account page sizes and caching schemes of 
varying orders of sophistication. Here, 
we'll consider only the following basic al- 
gorithms: 


@ The nested-loops join algorithm is based 
on the definition of the join and is com- 
puted using two nested loops that sweep 
through the two relations. 

@ The sort-merge join algorithm first sorts 
the two relations to be joined and then 
merges the results using the matching 
tuples as the selection criteria. 

@ Finally, the hash-based join algorithm 
consists of partitioning the r relation into n 
buckets, using hashing on the attribute, 
and doing the same for the s relation. We 
then make passes over each bucket. 


(For a thorough analysis of these join 
algorithms, see reference 1.) From this 
point on, we’ll simplify the notation and 
omit the attributes over which we’re com- 
puting the join. That is, for two relations 
r,(A,B) and r>(B,C), instead of r;(A,B) %p 
r,(B,C), we'll simply write 7, % 1. 


Defining Our Model 
For this example, we make the basic as- 
sumption that the parallel system consists 
of a set of homogeneous processors P,, 
P5, .... P,, communicating over a high- 
speed, fully connected data network. No 
further assumptions about the processors or 
the network are made. It may surprise 
some that we are using this simple dis- 
tributed model using off-the-shelf proces- 
sors. However, one of the lessons we’ve 
learned in the past 20 years is that we don’t 
gain much from special-purpose database 
machines. On the contrary, the current 
trend is toward the so-called share-nothing 
architectures. (For a detailed review, see 
reference 2.) 

We begin with a database R, which has 
a number of relations 7), >, ..., 7, that are 
distributed among the processors P; such 
that each relation is fully contained in one 
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of the processors. A given processor may 
contain more than one relation. A typical 
configuration is shown in the figure “Dis- 
tribution of Relations” below. 

We have four relations that are stored in 
three processors. For example, the rela- 
tions r could be Location, Temperature, 
Pressure, and Humidity in our weather- 
station database. For the time being, we’ ll 

assume that to compute the join of any 

of two relations in the system, both 
must reside in the same processor. 
Thus, to compute the join of r; and rp, 
we can just go ahead and use one of the 
uniprocessor join techniques described 
above, since both relations are already 
stored in the same processor. 

However, if we want to compute the 
join of rz and ry, then we have to move 
one of the relations to a different processor. 
Either we move r3 to P3 or we move ry to 
P,. Which move should we make? This 
can make a significant difference in the 
amount of work required to perform the 
computation. If relation r3, for example, 
is much larger than relation ry, then it’ 
be far more cost-effective to move rq. 

This is the nub of the general problem 
here—the order of computing multiway 
joins. To keep this presentation simple, 
we’ ll continue to work with the example in 
the figure ““Transition System for a Three- 
Processor, Four-Relation Multijoin on page 
58. Our goal is to compute the join of the 
four relations r, % r, % 73 % r4. Since the 
join operation is associative, there are 
many different ways to compute the mul- 
tiway join operation. So, even in this sim- 
ple case, we could proceed in different 
ways. For example, we could compute r, 
% T>, join the result with 73, and finally 
join this result with r,. Another strategy 
would be to compute the join of r3 and r4 
on one machine, in parallel compute the 
join of r; andr, on another machine, and 
finally join their results. For more infor- 
mation, look up Catalan numbers in a good 
book about algorithms. 


Parallel Join Strategies 
To determine the best course of action, we 
need to model what it means for one solu- 
tion to be better than another. We need to 
assign a cost to each solution, which means 
we need a method to compute the costs of 
intermediate steps in a given computation. 
One way to do this is to set up a transition 
system, where each state of the system 
corresponds to an intermediate state, and a 
prescription that tells us how to go from 
one state to another. 

With this aim in mind, let’s go back to 
our query g(Xp) =7; % ry % rz % rg. This 
q(Xo) notation will become clearer in a 


moment. Each state in our transition sys- 
tem is represented by an assignment of re- 
lations to processors. For example, the 
state represented in the figure “Distribution 
of Relations” is Xp = <r, r2 173 | r4>. That 
is, relations r, and r, reside in processor 
P,, relation r3 is in processor P>, and rela- 
tion 74 is in processor P3. This represents 
the initial state in our transition system. 

Now, where can we go from this state? 
One possible move would be to the state 
<r, 17 |—| 13 % r4>. Here we have moved 
relation 73 to processor P3 and performed 
the join with relation r,. The figure ““Tran- 
sition Space” on page 62 represents a small 
section of the transition space we are de- 
scribing here. 

Wealso need to associate a cost with each 
transition. From our current state X, there 
are a finite number of states we can move to. 
Let’s call the next state we want Y. Now we 
need to describe the cost of going from state 
X to state Y, which we’ ll call (X, Y). In gen- 
eral, the cost depends on the sizes of the re- 
lations to be joined and on the costs of one 
or more relations to the appropriate proces- 
sors. The transition model we are discussing 
can take into account the parallelism that is 
potentially available. In the above exam- 
ple, for example, we can perform the joins 
r, % ry and r3 % rin parallel. 

So, now we have a transition system as- 
sociated with our query g(Xp) =r, % rz % 
r3 % r4. Furthermore, each transition has an 
associated cost. A final state in the transi- 
tion system consists of a state that has the 
join relation r, % rz % rz % r4 residing in 
one of the processors. For the current 
query, we have three final states; that is, the 
answer can be in processor P,, P>, or P3. 
Our goal is to find a path that takes us from 
the initial state X_ to one of the three final 
states containing the answer—and that 
does so at minimum cost. 


Finding a Minimum-Cost Solution 

First, let’s consider the entire three-level 
transition system, as shown in the figure 
‘Transition System for a Three-Processor, 
Four-Relation Multijoin.” There is one 


Four relations are split up among three 


different processors connected either 
directly or through a network. 
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Transition Space 


<r, 2 |-| 73 % 14> 


<Ty ry|13| 14> SS 


<r, % ry \13| 14> 


This shows how we can move from one state to 
another by moving one relation and/or joining it 
with another. 


initial state, 11 intermediate states, and 
three final states. We’ll present a cost 
model for transitions and establish criteria 
for determining a minimum-cost path 
through the system. 

A realistic cost model for each transition 
has to take into account both the cost of 
performing a local join and the cost of the 
transmission of data among the different 
processors. In general, we will allow only 
transitions that accomplish some process- 
ing that gets us closer to one of the final 
states. That is, in going from a state X toa 
state Y, we must either perform some local 
joins or move some relations from one 
processor to another or perhaps do a com- 
bination of both actions. To make the 
example more concrete, assume that the 
cardinalities (i.e., the number of tuples) of 
each of the relations are as shown in the 
table “Size of Relations” below. 

Let’s illustrate how the cost computation 
proceeds here. We’ll use the convention 
that the initial state of the system is la- 
beled Xo, the three final states are labeled 
F, F>, or F3 (depending on where the final 
join relation 7, % ry % r3 % r4 winds up— 
in processor P,, P>, or P3), and the inter- 
mediate states are labeled Y, through Y;). 
We will assume that, associated with each 
join r % s, is acost & Irl X Isl, where O is a 
constant that measures the selectivity of 
the join. Also, the costs associated with 
moving relation r from one processor to 
another will be B Irl, where 
B is a constant that mea- 
sures the cost of transmis- 
sion in the network. With 


relations. 
these notations under- 
stood, we can compute the | RELATION 
following costs: 
i 
C(Xp, Y>) = a Irql X Ir Ip 
= 600,000 r3 
14 
In going from state Xp | 1% 
to state Y,, we only incur | H%Fr 
the cost of performing the | m%% 


join between r, and r, lo- 
cated at processor P). 
In going from state X 


I % Ip % fe} 
lp % ‘fe % 4 








— <r, 2ro|7r3 % r4l—- 














SIZE OF RELATIONS 
The cardinalities of each of the 


to state Y,, we do 
the join of r, and 
r> at processor P, 
and, in parallel, 
> move relation r4 
from processor 
P3 to P, and do 
the join of r3 and 
r, to obtain 





<r, %ro|-\7r3 % rg> 


C(X9,Y,) = a Iryl X Ira] + & Irgl x Irgl 
+ BIryl 
= 600,000a + 500,000a 
+ 5000. 


As a final example, in going from Y, to 
Yo, we move r, % r3 from processor P3 to 
P, and do the join r, % r3 % r4, so the cost 
becomes 


C(V4,Yo) = O Ir % 131 X Irgl + B Ir, % 73! 
= 125,000 + 2508. 


Having computed all the one-step tran- 
sitions, we can now use any of a variety of 
algorithms to find a minimum path. This 
problem has been studied for many years, 
and books on algorithms provide detailed 
descriptions of the techniques. 


Next Steps 

One possible approach is to use the tech- 
nique of dynamic programming, where we 
find optimal solutions for subproblems by 
finding optimal solutions to sub-subprob- 
lems, and so on. At some point, we get 
down to one-step transitions, and we just 
look up their costs in a table. 

Learning the details of the dynamic pro- 
gramming approach is worthwhile, since 
this is a very general approach that finds 
application in many areas of computer sci- 
ence and operations research. There is a 
stochastic version of the material we’ve 
discussed in this article, and here, too, the 
dynamic programming approach has been 
used to solve this class of problems. 

It may seem as though 
a lot of setup and compu- 
tation goes into producing 
a strategy for one of these 
multijoin queries. This is 

CARDINALITY definitely true. And it’s 
(NO. OF TUPLES) | important to remember 








1000 that, in queries that require 
600 the joins of many relations 
1000 (over 10, say), the brute- 
500 force approach of simply 
300 | enumerating all the possi- 
250 ble options and then 
400 choosing the minimum- 
200 cost strategy is basically 
150 impossible. Also, the job 


we do in selecting a good 
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strategy can make the difference as to 
whether we get any answer back at all. In 
many large systems, it is relatively easy 
to generate queries that take days to com- 
plete. Therefore, it’s important to plan mul- 
tijoin queries intelligently. 


More Work Ahead 

The example given here was intended to 
provide a flavor for the issues that are in- 
volved in creating an efficient set of par- 
allel query mechanisms. At the present 
time, there is a relatively large amount of 
literature dealing with many of the topics 
discussed in setting up our simple three- 
processor/four-relation example. (For a re- 
view of some of the products that are cur- 
rently available in this market, see 
reference 3.) Techniques similar to those in 
the dynamic programming approach that 
we used to compute an optimal query strat- 
egy are applicable in the area of distrib- 
uted object-oriented databases. 

In an ODBMS (object-oriented data- 
base management system) we have ob- 
jects that are often stored across several 
processors. For example, we might have a 
large image database that contains not only 
the raw images but also semantic infor- 
mation associated with each image. A typ- 
ical query might ask for all images that 
satisfy certain semantic criteria. Such a 
query could be handled most efficiently 
using techniques similar to those discussed 
in our simple example. 

Although considerable work remains to 
be done in this area of query optimization, 
many companies and academic centers are 
working on the problem, and funding in 
this area appears to be quite good. 





John L. Cuadrado is an independent con- 
sultant who lives in Maine. His primary areas 
of interest include distributed database sys- 
tems, scientific visualization, applied AI, and 
theories of parallel computation. You can 
reach him on the Internet or on BIX c/o 
editors @ bix.com. 
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Tired of waiting and waiting for your new PC? Wait no more. With our special Compuiers Now!® program many of our 
award-winning and most popular packages can be shipped the same day you call. 
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Choose the ZEOS system package you want. 
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For same day shipping, call ZEOS at 800-554-5226 
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If we accept your order for immediate 





shipment and fail to ship your system 
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Need A Bigger Monitor? 
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system with a larger monitor—and still ship it the same day 
you order!* 
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> Diamond Stealth 64 PCI local bus graphics card with 


> 14"SVGA color monitor 
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Not only are you getting a ZEOS PC fast, you're getting a 
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power and performance, besting the competitors time and 
time again. With an awesome price, ZEOS computers are 
your best value. 

That’s not all. ZEOS gives you the best sup- 
port in the business—for an even better value. 
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> Diamond Stealth 64 Video PCI local bus graphics card 
with 2MB VRAM 

> 15"SVGA color monitor 

> 6-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> MS Works Multimedia CD 
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> 16MB RAM 

> 1GB local bus IDE hard drive 

> 4X CD-ROM drive, 3.5"1.44MB floppy drive 

> Diamond Stealth 64 PCI local bus graphics card with 
1MB DRAM 

> 15"SVGA color monitor 

> 6-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> MS Office Pro and Bookshelf* CD 
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> 4X CD-ROM drive, 35" 1.44MB floppy drive 

> Diamond Stealth 64 Video PCI local bus graphics card 
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> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> MS Office Pro and Bookshelf CD 
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> 850MB local bus IDE hard drive 

> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

> Stereo sound card and speakers 

> Diamond Stealth 64 Video PCI local bus graphics card 
with 2MB VRAM 

> 17"SVGA color monitor 
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> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> MS Office Pro and Bookshelf CD 
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> Custom leather carrying case 
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> Custom nylon carrying case 
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> MS-DOS 6.2, Windows for Workgroups 
> MS Works 
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For active matrix display, add $800 
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> 16MB RAM, 256K SRAM cache 
> 850MB local bus IDE hard drive 
> 4X CD-ROM drive, 3.5" 1.44MB floppy drive 
> Stereo sound card, high-power speakers w/subwoofer 
> 14,400 bps send/receive fax modem 
> Diamond Stealth 64 PCI local bus graphics card with 

1MB DRAM | 
> 15" SVGA color monitor 
> 6-bay desktop case 
> MS-DOS 6.2, Windows forWorkgroups, Microsoft Mouse | 
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> 16MB RAM, 256K synchronous SRAM cache 
> 528MB IDE hard drive 

> Internal 3.5"1.44MB floppy drive 

> Integrated 16-bit stereo sound 
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> Custom nylon carrying case 

> Extra battery 

> MS-DOS 6.2, Windows for Workgroups 

> MS Office Pro 

> 89"x 117"x 2.1" 68 lbs. 

For active matrix display, add $800 
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You've been there many times before. 





The night before the big presentation. 

You want to make last minute changes. 
But there’s no time to make new slides 
or transparencies. 

Presenting the Proxima Desktop 
Projector 2800. It’s a whole new way of 
looking at presentations. It connects 
directly to your PC or Macintosh and 
allows you to project anything on your 
computer screen onto a large screen or 
wall. Everything from simple charts to 


full-motion multimedia presentations. 


limes like these 
make you glad yOu OWN A —2~er~ 
we mn software from anywhere in the room. 
® TM 
Proxima’ Desktop Projector. 


Plus, Proxima’s unique Cyclops” interactive 











Best of all, the Proxima Desktop 
Projector 2800 is easy to set up and use. 
Find out how owning one can help you 
be more professional and more 


successful than ever before. 


Call 1-800-799-3331, 
ext. 111, for your free 
information kit and 
enter to win a $15,000 
portable Desktop 
Projection g===— System! 





THE DESKTOP PROJECTION COMPANY 


*No purchase necessary to enter. Void where prohibited. Sweepstakes entries must be received by 8/31/95. For complete rules, call 1-800-799-3331, ext. 111. 
Desktop projection system includes a Proxima Desktop Projector 2800 and your choice of either a Macintosh PowerBook 540C or an IBM ThinkPad 755CD. Retail value: $15,000 ($20,695 Canadian). 
Main Office: 9440 Carroll Park Drive, San Diego, CA 92121-2298, (619) 457-5500, FAX (619) 457-9647. European Office: Horsterweg 24, 6191 RX Beek, The Netherlands, +31-43-650 248, FAX +31-43-649 220. 
Proxima and Cyclops are registered trademarks of Proxima Corporation. Desktop Projector and Desktop Projection are trademarks of Proxima Corporation. Other trademarks are the property of 
their respective owners. U.S. and foreign patents are pending. Copyright 1995 Proxima Corporation. All rights reserved. Specifications subject to change without notice. 
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Special Report 


Ww without a net is the trapeze artist’s ultimate display of bravery. The ultimate in bravery—or care- 
lessness—for a business today is working without the electronic Net, if you believe the barkers who have cre- 


ated a circus atmosphere around the Internet. 


But many Net-aware businesses find the confusion and uncertainty that surrounds the Internet overshadow financial 


rewards. Customers surf the Net in droves, yet 
most resist making on-line purchases because of se- 
eC curity concerns. The University of Michigan Busi- 
ness School recently found that four to five times 
more people use the WWW (World Wide Web) to 
find information about products and services than 
| those who actually buy some- [ poe tiCsd 
thing through the Net. 1O 
To make matters worse, ser- 
vice quality and reliability vary | FEeaASONnS 
among Internet connection pro- why the 
On viders. And the Internet itselfisin Net will 
a critical transition from being | eontinue 
largely government funded tobe- | tg Dea 
| . coming a commercial enterprise high-wire 
funded by the private sector. act 
All this may already have cre-_ *-——_--____ 
a : ated a backlash. Net veteran Clifford Stoll, in Sil- 
icon Snake Oil, raises a cybernetic red flag about 


what he calls “‘the gross disparity between the bal- 














Nicholas Baran lyhooed electronic utopia and the mundane reality 
of today’s networked community.” He equates the 
slow speed of accessing data over interconnected networks to hanging “bananalike, in lime-flavored Jell-O.” 
Only time will tell if the Internet successfully evolves as a commercial marketplace. Until then, you’ll need to develop 
an Internet strategy or risk taking a fall without a safety net. Step right up, here are 10 reasons to begin developing that 
strategy today. 


Birth of an Electronic Nation 










1957 1962 1967 
Paul Baran, RAND, describes 
_ packet-switching networks 
/ Communications Networks.” 
dg ig OO 0 €G€@G@aea 1 @. , © © = 
- US.S.R. launches Sputnik; —__Apacket switching network 
U.S. responds by forming : plan is presented at the ACM Department of Defense — . 
ARPA (Advanced Research (Association for Computing commissions ARPANET for _ 
Projects Agency). Machinery) Symposium on _networking research; first 
Operating System Principles. node is at UCLA. 
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n April 30, the federal government essentially pulled the 

funding plug on the Internet when the Net’s traditional bene- 
factor, the NSF (National Science Foundation), shifted the bulk 
of its funding to a new experimental network called the vBNS 
( Very-High-Speed Backbone Network Service). The vBNS will 
exist primarily for research rather than commercial operations 
and may be the venue to “discover some pretty wild notions,” says 
Vinton Cerf, an Internet founder, a designer of TCP/IP, and now 
an MCI senior vice president of data architecture and head of 
the company’s Internet initiative. “It will lead us to applications 
not considered possible because of bandwidth [limitations],”’ he 
predicts. 

Research on vBNS will focus on broadband, internetworked 

technologies and ser- 
vices. The core of the The MCI vBNS Network 
project will be to im- FR 


I Felitelar-|mOx=ia) (aig 


prove the speed and scal- Bittner | for Atmospheric [fj Supercomputing 
B . a Ss z pplications 
ing of the Internet and its Pega oulder, CO rbana, IL 


e Packet flows 

e |P version 6 

e Other proposals 
pending 


underlying technologies, 
according to Jane Cavi- 
ness, interim director of 
NSF’s Networking Di- 
vision. The vBNS will 
initially provide a 155- 
Mbps-service (OC-3) 
test-bed for new network 
applications, and in time, 
the test-bed will accommodate speeds of 
622 Mbps (OC-12). The NSF anticipates 
that the vBNS will upgrade to 2.5 Gbps 
(OC-48) in 1998, although the actual dates 
depend in part on the availability of some 
commercial products, including routing and switching technology. 
By contrast, the Internet backbone operates at 45 Mbps using 
T3 circuits (until 1991, the Internet used a 1.5-Mbps T1 circuit). 

MCI owns the $50 million, five-year cooperative agreement 
to operate the vBNS, which will be physically separate from 
the Internet. The latter will continue life under the auspices of 
commercial network-service providers. 

The vBNS will have network-access points like those in cur- 
rent backbones (see the figure “The MCI vBNS Network’’) and 
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will connect five supercomputer centers 
across the country. For day-to-day opera- 
tions, however, these supercomputer centers 
will continue to use the Internet, and for 
the first time, they’ll have to purchase In- 
ternet access from commercial service 
providers. 

The vBNS will test high-speed router and switching tech- 
nologies, such as ATM (asynchronous transfer mode) and frame 
relay (see “All-Terrain Networking,” August 1993 BYTE). 
ATM is the current access method for the carrier-based, high- 
speed SONET (Synchronous Optical Network) infrastructure 
and is also the way to gain high-speed data transfers in WANs. 

Other technologies expected to be tested include packet flows, 

a technique that allows packets of data 
to be sent from one source to 
multiple destinations. (Traditional 
1 packet-switched networks are de- 
signed for two connection points, 
a sender and a receiver.) Packet- 

flows technology may 
be critical for so-called 
“multicasting” of multi- 
media data across net- 
works. Like a TV station 
broadcasting a program 
to millions of homes, 
multicasting may broad- 
» cast audio/video presentations to multiple 
networked computers. 
The core concept of packet flows is that some services, 
like telephony and video, have special transmission requirements. 
One idea that the NSF is considering is to do the work at layer 2 
using something like ATM’s CBR (constant bit rate) or VBR 
(variable bit rate) service. Another proposal being discussed is to 
build new functionality into the Internet work layer. IP version 6, 
which we’ll discuss in a moment, has a special field, the FlowID, 
that may help implement this function. Internet routers would 
also need to perform some degree of traffic isolation among ser- 
vices (1.e., ftp and video) so that large ftps would not impact the 
delivery of video streams. 


The Internet’s 


traditional 
benefactor is 
withdrawing 
funding. 
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. Full 486 support including DX4-100 

. LCD options up to 10.4" TFT color 

. Support for extra battery or CD-ROM drive in FDD bay 

. Optional 16-bit stereo audio card and internal speakers 
. Two PCMCIA Type II slots or one Type Ill slot 


Take 


Want multimedia? Take it. 

With MITAC’s 4024, you can have an 
internal CD-ROM drive and 16-bit 
stereo audio. Get access to thousands 
of exciting multimedia applications in 
a system with support for the full 

A. range of 486 CPUs up to and 

7 including the speedy DX4-100. 





Want portability? Take that too. 
PCMCIA support. Built-in front-. 
centered trackball. Screen options 


= 4 S 
ul { | Mm e | a ranging up toa 10.4" TFT color LCD. 

| Floppy disk drive swappable with a 
2nd battery pack or CD-ROM drive. 
With MITAC’s 4024, you can get 
your multimedia in an 

uncompromising portable package. 
So go ahead, take the multimedia. - 
u n And thenrun withit! 
e 
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SER it Internet and Beyond 


Prior to the multicast, you’Il be able to use packet-flows tech- 
nology to allocate network resources based on the packet size and 
packets-per-second speed required by your multimedia content. 
An early version of this technology operates on the government- 


PREDICTIONS FROM THE ORIGINAL NET SURFER 


This is “an amazing period of jockeying and adjusting” of the Internet, says to Vinton Cerf, one of 
the Internet’s founders and an MCI senior vice president and head of the company’s Internet initiative. 

By the year 2000, Cerf expects that financial instruments will be well established on the Inter- 
net. “We will probably have picked a few if not one method for moving money 
around the network. There is a strong desire for a single common protocol for 
transaction processing.” As far as bandwidth is concerned, Cerf expects cable 
access to the Internet to be prevalent “but not necessarily from whom you’d ex- 
pect. The power companies may be the distributors.” He also expects backbone 
transmission speeds to reach 80 Gbps using multiple light frequencies. ‘Basic 
transmission capacity will be readily available—switching capacity [router 


technology] may be more of a problem.” 








ow that the federal government has backed off, who will 

maintain the Internet? The main Internet backbone 
(NSFNET) had been operated by ANS aie Network & 
Services), a research-oriented nonprofit com- 
pany set up by Merit Network, IBM, and 
MCI in 1990 under a cooperative agreement 
between the NSF and Merit. That contract 
ended in April. In February, ANS sold its 
backbone infrastructure to America Online. 
Backbone maintenance responsibilities 
previously borne by the NSF are being taken over by AN S/AOL 
and other network service providers, like MCI and Sprint. 

The cost of operating the Internet was divided among the NSF 
and public and commercial users. Since 1993, the NSF has been 
shifting backbone funding to the commercial sector. As a result, 
the April 30th decommissioning was largely a nonevent. 

In recent years, the NSF has spent about $11 million annually 
on backbone funding. It will continue to subsidize NAP con- 
nections for the regional networks on a decreasing scale but 


1976 } 1982 


Cerf said he was surprised how rapidly the Internet has penetrated the busi- 
ness community. The turning point came in 1990 with for-profit enterprises, such as Lexis/Nexis 
and MCI Mail. His only regret is that he and his colleagues ‘“‘never had a chance to try it a second 
time.” They had originally planned to do a “complete reimplementation based on lessons we had 
learned.” But the Internet turned out to be so useful that “no one wanted to let go of it.’ 








Microsoft,” 


sponsored MBone, or multicast backbone, which distributes 
video and audio presentations to some Internet sites (see “Smile 
When You Say That” on page 74). Space-shuttle launches are 
broadcast on the MBone, for example. However, the MBone 
operates at relatively low bandwidth, rang- 
ing from 56 Kbps to 1.5 Mbps. According to 
Rick Wilder, MCI’s senior manager for In- 
ternet technology, vBNS video applications 
will require speeds in “the tens of megabits per 
second.” 

The vBNS will also be the test-bed for [Png 
(next generation), or IP version 6, the updated 
internetworking protocol. IP 6 will offer ex- 
panded addressing and simplified packet rout- 
ing and message handling (see “Create More 
IP Addresses,” April BYTE). The IP 6 draft 
won’t be implemented until 1996, and it may 
not have a commercial impact on the Inter- 
net until 1997 at the earliest. In the meantime, 
the vBNS will work out IP 6’s design man- 
dates to expand routing and addressing capa- 
bilities, offer simple packet headers, and be 
deployed incrementally when making the tran- 
sition from the current IP version. 







plans to reduce funding to zero by 1998. 
The IETF (Internet Engineering Task 
Force) still alee governs the Internet on 
an ad hoc basis. The tra- 
ditional IETF member- 
_| ship represented the fed- 
| eral government and 
academia, but it now may be driven by com- 
mercial forces. “The Internet will go where 
private money sends it, [to] companies like 
says Howard Mirowitz, vice president and deputy 
general manager of Mitsubishi Electronics America’s North 
American Multimedia Business Center. He worries that less- 
ened government involvement may have a downside. “How do 
we agree on what digital money is or on encryption standards? 
Without a government role, there will be a lot of uncertainty,” 
Mirowitz warns. Optimists say that as usage increases, a more- 
commercial Internet may bring down costs for Internet access, 
transmissions, and for switches and other hardware. 


Commercial 
networking 
companies 

are jockeying 
for control. 








TCP/IP becomes the protocol 

suite for ARPANET. This leads © 
to one of the first references to 
_an“internet” ofconnected = 
networks, _ 









_ Tom Truscott and Steve 
Bellovin establish Usenet 

using UCP between Duke 
~ and UNC. 
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OEW for C++ 


Boost the pace of C++ development from impulse to warp 
speed with the Object Engineering Workbench for C++™ 
from Innovative Software. Now more than ever OEW pro- 
pels software development light years ahead of conven- 
tional methods. Complete “forward and reverse engineer- 
ing” delivers dramatic increases in productivity and team 
communication throughout a project's life. 


OEW provides a road tested working solution on multiple 
platforms for object-oriented analysis, design, implementa- 
tion and documentation for C++ based applications. If you 
are using ObjectStore™ or POET™, OEW will generate 


your entire database schema design. 


OEW International 


Australia - OSE & +61 52 377388 Fax +61 52 377054 

Austria - Ambit © +43 1 5354690 Fax +43 1 53546909 

BeNeLux - Protools Software © +31 20 645 5023 Fax +31 20 640 3341 
Finland - Micromax Systems Ky © +358 0 4002014 Fax +358 0 4003024 
France - Ici © +331 34657777 Fax +331 34659097 

Germany - Kessler Software © +49 551 507620 Fax +49 551 5076222 
Italy - ISA © +39 323 922066 Fax +39 323 925208 

Russia - Rodnik Software © +7 095 1137001 Fax +7 95 3169754 
Sweden - Fox Data © +46 8 6268100 Fax +46 8 6269808 

Switzerland - ProArt Informatik © +41 31 9712373 Fax +41 31 9712307 
UK - Silicon River © +44 181 3177777 Fax +44 181 3167778 

USA, Canada - Terasoft © +1 508 6348400 Fax +1 508 6348236 
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OEW V2.0 completely supports all AT&T C++ 3.x standard 
C++ compilers and easily integrates popular class libraries. 
Import and export entire C++ programs with a simple click 


of the mouse. Object Engineering and software re-use are 
a breeze with OEW. 


OEW V2.0 is written in C++ using Star Division’s GUI li- 
brary StarView™. If you are building software using the 
C++ programming language, explore the new frontier of 
software development. Join the thousands of productive 
OEW users around the world. 


Innovative Software is 


SO=- NAR= 


Innovative Software GmbH 


Kaiserstrafse 65 
60329 Frankfurt am Main - Germany 
Phone +49-69-23 69 29 
Fax +49-69-23 69 30 
Mail-Box +49-69-23 69 34 
E-Mail 100272,515 @ CompuServe.com 


OEW Small Project Edition available on the Internet - http: //www.uni-frankfurt.de/oew/ index.htm 
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SMILE WHE} 


ideoconferencing over the Internet is not for the fainthearted, 

but one effort could eventually make it practical for business. 
The MBone (multicast backbone) establishes a means to send 
multicast packets over parts of the existing physical Internet. It 
already carries live meetings of the IETF, and some scientists use 
it to collaborate in real time. The MBone has even broadcast 
part of a Rolling Stones concert. Over a dozen regional service 
providers support the MBone for roughly 1700 subnets, and this 
number is doubling every six months, according to Steve Deer- 
ing, a computer scientist at Xerox’s PARC (Palo Alto Research 
Center) and a key MBone developer. “The Internet is doubling 
every year, so [the MBone] is catching up,” he says. 

Fully implemented, the MBone could provide modestly priced 
videoconferencing capabilities to any individual or business 
with Internet access. For now, bandwidth constraints and limited 
availability keep the MBone out 
of prime time. 

Multicast packets differ from 
“normal” unicast packets in that 
they go to many destinations 
rather than just one. The source 
data travels to just one “group” 
address over the MBone, but any 
MBone-configured system can 
pick up the signals by using that 
address, like a radio tuning in to a 
specific station. 

Not everyone on the Internet 
can receive these broadcasts, 
however. Your system must sup- 
port IP multicasting, which is 
something that most Unix work- 
stations do out of the box or with 
a software upgrade. FTP Soft- 
ware’s PC/TCP OnNet software, 
Windows for Workgroups, and 
the upcoming Windows 95 pro- 
vide IP multicasting to DOS/Win- 
dows systems. Apple’s Open Transport, in beta at press time, will 
include IP Multicast. Your service provider must also use a mul- 
ticast router to send videoconferencing signals to MBone-ca- 
pable endpoints by creating “tunnels” (see the figure). These 
tunnels use the “mrouted” multicast-routing daemon to chan- 
nel through nonmulticast routers to the intended endpoints. 

Because conventional network routers can’t cope with multi- 
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cast packets, broadcasters encapsulate the 
packets using a conventional IP header so 
that the routers see the packets as normal. 
Once on the other side of the router, the 
header is stripped off, and the packets return 
to multicast form. In the future, some com- 
mercial routers will incorporate both con- 
ventional and MBone capabilities. 

A TI line is typically used to connect 
MBone-capable sites, but even at 1.5 Mbps, T1 can effectively 
carry only two or three videoconferences at a time. For this rea- 
son, broadcasters schedule MBone videoconferencing transmis- 
sions for specific times to avoid overburdening the system. Due 
to overhead of other traffic on the T1 line, the maximum band- 
width available to MBone users at any given time is about 500 
, Kbps. Video streams require 128 
| Kbps (at about 4 frames per 
second), and audio consumes 64 
Kbps. That doesn’t include 
header overhead. That lack of 
bandwidth is the key limiting fac- 
tor to widespread MBone use. 
“[ Videoconferencing] applica- 
tions require a lot of bandwidth, 
and it’s just not there,” Deering 
observes. He’s optimistic that ca- 
pacity will become available as 
Internet service providers up- 
grade their hardware. 

The MBone is not the only 
means of conducting videocon- 
ferencing over the Internet. Fu- 
ture Communications Systems’ 
VideoVu is a $479 package of 
hardware and software that lets 
you send and receive audio and 
video signals over the Internet 
via a regular modem connection 
and a standard digital camera. The company claims display rates 
of up to 15 fps. But VideoVu only sends unicast signals. Martin 
Fox, Future’s president, hopes to make use of the MBone in the 
future, but “right now, most people don’t have the MBone.” 

For more information about the MBone, see the MBone FAQ 
at http://www.eit.com/techinfo/mbone/mbone.html. 

—Michael Nadeau 


Internet video- 
conferencing 
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possible and 
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When it comes to help for your computer, 
there’ just one word you have to know. 


CompuServe. Because on CompuServe you can be in encountered — and solved —— the very same problems 





direct touch with many of the hardware manufacturers and you have now. You’ll get answers that are fast and accurate, 
software publishers themselves. Not to mention a world- so no problem will be a problem for long. 
wide network of people like yourself who have already _ And that’s just the tip of the iceberg. CompuServe 


: wa is a vast, worldwide information resource that can help 








COUNTRY TOLL-FREE DIRECT to make your life infinitely easier in many other ways, 

1-800-025-240 (+61) (2) 410-4260 | (+61) (2) 410-4223 
— too. With hing f - 

chile TY 688) (2) 696-8807 (066) (2) 696-1474 o. With everything from extensive global communi 
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| Germany _| 01803732 SO ee SL) Se Pe arces 6 help keep you in business — all at your 

HongKong | — Ss, +852) 2599-2788 (+852) 2506-3445 
Hungary | SSS=«d:SC« 86) (1) 212-4 LD (+36) (1) 212-3126 service, 24 hours a day, seven days a week. 
Israel | (4972) (8) 6388230 | (+972) (3) 6388288 For more information on how much CompuServe 
(+81) (3) 5471-5806 | (481) (3) 5471-5890 . 
080-022-7400 (+82) (2) 528-0472 (+82) (2) 528-0597 can do for you, just call one of the phone numbers listed 
| Mexico |__| (482) (6) 629-8190 | (+52) (6) 629-8198 here or e-mail us at USINFO@CIS.compuserve.com. And 

New Zealand | 800-446-113 (461) (2) 410-4260 | (461) (2) 410-4223 . 

South Africa 0800-112252 (+27) (12) 841-2538 | (+27) (12) 841-3604 let us give you an example of just how helpful we can be. 


(+886) (2) 651-1801 

(+44) (117) 976 0681 
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| Elsewhere | (+4) 614-520-1349 
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CAN YOU SAY 


ince 1990, HTML, the WWW’s (World Wide Web’s) stan- 

dard markup system for hypertext documents, has under- 
gone two major revisions: HTML 2.0, an upgrading of the for- 
mal standard, and HTML+, an informal set of extensions that 
became widely used on the WWW. By the end of this summer, 
many Web browsers are expected to support a new version, 
HTML 3.0. 

The latest iteration will provide features introduced by HTML+ 
and will be backward-compatible with 2.0. Version 3.0 is also ex- 
pected to be more accommodating to loosely structured docu- 
ments than is HTML+. “HTML 3.0 offers expressive capabilities 
similar to those provided in word processing programs,” says 

Dan Connolly of the World Wide Web 
Consortium. “With 2.0, if your original 
document contained a table, there was 
no way to describe that information. 
With 3.0, there is. This increased ex- 
pressiveness in HTML 3.0 means that 
people will be able to translate docu- 
ments from commercial word process- 
ing programs and retain all the infor- 
mation from the original document.” 

The WWW drives the enhancements 
to be included in HTML 3.0. Dave 
Raggett, a key contributor to the 3.0 
draft, calls the specification “a huge exercise in user testing.”’ For 
example, information providers want to control documentation pre- 
sentation. To do this while keeping HTML focused on content (not 
presentation) markup, HTML 3.0 supports stylesheets through a 
link to a stylesheet URI (Universal Resource Identifier). HTML 
3.0 also will handle text flow around figures (see the screen), 





The ability to wrap text around 
figures is one of HTML 3.0’s 
enhancements. 





Su" providers range from those that offer “industrial- 
strength” Internet for large businesses, to services for “roll 
your own” Internet companies that are climbing aboard the Net 
on a shoestring. 

Industrial-strength users hire a service, such as BBN Planet, 
internetMCI, or IBM Global Network, to take care of all as- 
pects of Internet usage. For example, BBN Planet will set up 
WWW pages for your business, give you an IP address, pro- 
vide firewalls, do 24-hour monitoring of the network for slow- 









Protocol) enhances Usenet 
news performance over 
TCP/IP. 


_ The NSF (National Science 
_ Foundation) establishes five 
supercomputing centers; an 
explosion of connections =s—is—t™ 
follows. 
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math equations, customized lists, and the 
ability to include tables in a document. 

The table feature is among the most in- 
teresting additions to HTML 3.0. The new 
version will avoid the complexity of the 
CALS (Continuous Acquisition and Life- 
Cycle Support) table model and uses a markup style that works 
on a wide range of output devices, including braille and speech 
synthesizers. Tables can contain headers, lists, paragraphs, forms, 
figures, preformatted text, and nested tables. The markup style 
is simple enough to be typed in by hand, but most of us will 
find it easiest to use a direct HTML 3.0 editor or a filter from a 
word processing format. When you format tables flush left or 
right, subsequent elements automatically flow around the table 
if there is enough room. You can turn off that behavior by as- 
signing the “noflow” attribute to the table. 

To make the transition from HTML 2.0 to 3.0, information 
providers are advised to use a MIME (Multipurpose Internet 
Mail Extensions) content type “text/html; version=3.0” to pre- 
vent possible problems for HTML 2.0 users. In the future, 3.0 au- 
thors expect to see programs that automatically convert 3.0 doc- 
uments to 2.0 format. 

To take a closer look at HTML 3.0, see the specification 
(http://www. hpl.hp.co.uk/people/dsr/html/CoverPage.html) and 
DTD (document type definition) (http://www.w3/org/hyper- 
text/WW W/markup/html13-dtd.txt). Also, try out the freeware 
test-bed browser. For more information, see http://www.w3.org/ 
hypertext/W W W/Arena/. 

To participate in HTML 3.0 discussion groups, take the links 
under “Discussion” in http://www.w3.org/hypertext/W W W/ The- 
Project.html. —Karen Muldrow 


HTML will 


undergo 
a major 
revision. 





downs and other difficulties, and resolve 
E-mail message problems. BBN Planet 
claims over 1100 corporate customers, 
which include publishing houses, law firms, 
printing companies, and power utilities. 
Providers like BBN also offer remote ac- 
cess to its servers, which lowers security 
risks and makes the providers responsible 
for maintaining adequate bandwidth. As 


Not all 
Internet 


service 
providers 
are created 
equally. 
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It’s one thing to get your corporate information on-line. It’s quite 
another to retain the richness of your visual identity as these 
companies have. If your corporate identity means everything, here is 
the best way to preserve it on-line. Adobe” Acrobat” software is simply 
the fastest way to publish and access rich content on-line. 
The power of your corporate communications— 
layout, type, color and logos—is retained. Adobedicrobat” 
Adobe Acrobat software is your guarantee that 
every document you publish on-line will 

look like the original. Adobe’s Portable Document Format (PDF) 
makes information accessible on every major platform, including 
Macintosh? Windows® DOS, and UNIX® And you can still use 
your favorite applications to create and enhance your on-line 
documents, with no re-authoring required. No wonder Adobe Acrobat 
is quickly becoming the standard for communicating visually 
rich content on-line. You'll find PDF content appearing on 
the World Wide Web, and virtually every other major on-line 
service, including America Online, CompuServe? eWorld? 
Genie? and PRODIGY? Join other savvy companies and preserve 
your image on-line. Call 1-800-521-1976, Ext. G0159 for your 
free Adobe Acrobat Online Publishing Kit, including the Adobe 
Acrobat CD Sampler with Acrobat Reader software, to experience 
PDF content first hand. If you’re on-line, log on to the Adobe home 


page and download our free Acrobat Reader. Al 


Adobe 
http://www.adobe.com/ 


Adobe, the Adobe logo, Acrobat, and the Acrobat logo are trademarks of Adobe Systems Incorporated or its subsidiaries and may be registered in certain jurisdictions. 
All other marks or trademarks are the property of their respective companies. ©1995 Adobe Systems Incorporated. All rights reserved. 
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Internet and Beyond 


experienced Internet users know, networks become overloaded 
or break down, regardless of the bandwidth. Large service 
providers promise adequate bandwidth to avoid major perfor- 
mance problems. But bandwidth isn’t cheap. For example, BBN 
Planet offers 56-Kbps service ranging from $500 to $1000 per 
month, and T1 service (1.5 Mbps) ranges from $1800 to $2500 
per month. Note that bandwidth is not dynamically allocated 
but instead is based on usage forecasts. Acquiring additional 
bandwidth is a matter of adding more 
T1 or T3 lines to the network to react to 
additional customer demands. 

At the other end of the spectrum are 
the “grassroots” Internet access com- 
panies, which are typically local ser- 
vice providers that lease dedicated lines 
to their T1 lines. Business customers 
purchase Internet access via these ded- 
icated lines and rent space on the service 
provider’s WWW server to set up a 
home page (for more details about set- 
ting up Web servers and defining con- 
tent, see “Hello, World” on page 87 
and “Build YourOwn WWW Server,” 
April BYTE). 

Renting is economical, especially for 
fledgling Internet companies. For ex- 
ample, Hooked (San Francisco, CA) 
rents 2 MB on its WWW server for $35 
a month, which includes 20 hours of 
access, as well as $3 per additional hour. 
There is also a $100 fee for establishing 
a domain name. The charge for setting 
up a Web page is $70 per hour. Dedi- 
cated lines are considerably more expensive. A 56-Kbps ISDN 
line in San Francisco costs $250 per month and requires a router 
that ranges in price from $800 to $1500 (see “How to Implement 
IDSN,” April BYTE). 

For Homer H. Hillis Jr., the president of HHH Enterprises 
(Abilene, TX), gaining Internet access was simple. After using 
Prodigy for a year, Hillis decided to advertise his company’s 
jewelry supplies on the Internet. He turned to OnRamp Tech- 
nologies, a Dallas Internet service provider. The company gave 
Hillis an account number and outfitted his PC with Chameleon 
communications software from NetManage (Cupertino, CA). 
“Access is easy as long as you are willing to get your feet wet and 
read up on the technology,” Hillis says. 

The downside to small-scale service providers, however, is 
that some of them oversell capacity, according to Thom Stark, 


e An IP address 
e Firewalls 


e E-mail problem solving 
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CAN YOU AFFORD INDUSTRIAL-STRENGTH INTERNET? 


WHAT FULL-SERVICE INTERNET ACCESS PROVIDERS GIVE YOU 


e Around-the-clock network monitoring 


e Adequate bandwidth for commercial businesses 


+ 56-Kbps service: $500 to $ 
* T1 (1.5 Mbps) service: $181 


WHAT REGIONAL ACCESS PROVIDERS GIVE YOU 





e Leased access to T1 lines 

¢ Home-page rental space on a WWW server 

e Adequate or inadequate bandwidth, depending on 
the provider 





principal of Stark Realities (El Cerrito, CA). If two dozen busi- 
nesses rent access to a WWW server on a local network with a 
limited number of T1 lines, the whole network can slow to a 
crawl if one of those businesses becomes hot and starts to get 
thousands of hits per day. “It’s hard to plan for something like 
the Playboy Web pages getting a quarter million hits per day,” 
points out Stark. Greg Lesko, director of sales of Hooked ac- 
knowledges that bandwidth overload can be a problem “espe- 
cially if there’s a lot of graphics on the 
page.” 

Dan Adachi, a product manager at 
Software Professionals in San Mateo, 
California, is a customer of Hooked and 
of a competing Internet service provider. 
He says that Hooked has stayed on top 
of performance problems, but the other 
service “can be horrendous on some 
days when the whole company is using 
the Web.” 

Steve Heflin, president of New Age 
Micro Systems (Milpitas, CA), en- 
countered other problems. “Getting 
[access] products to conform to under- 
lying network protocols was so frus- 
trating that I had to either start laughing 
or go crazy,” the computer-industry 
consultant says. “Every time I called 
the company, a technician would tell 
me the software was not compatible 
with my access provider,” Heflin ex- 
plains. “I kept changing providers but 
nothing helped.” 

Eventually, Heflin successfully in- 
stalled SuperHighway Access from Frontier Technologies 
(Mequon, WI). He began using the Internet to send E-mail and 
has branched out to multimedia presentations. However, Heflin 
warns others about potential pratfalls: “There are few standard 
rules and protocols, [so] the user often has to determine which 
items work together, and that process can be difficult and time 
consuming.” 

As in any new market, there is bound to be a shakeout of 
smaller companies. There are signs that this shakeout has al- 
ready begun. For example, CompuServe (Columbus, OH) re- 
cently acquired Spry, a Internet service provider and publisher 
of Internet In A Box. National Internet provider Performance Sys- 
tems International (PSI, Reston, VA) recently bought Pipeline 
(New York, NY), a smaller provider and developer of Internet 
access software. 
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SEFC Wij Internet and Beyond 





aa security is the biggest challenge to making the In- 
ternet a commercial marketplace. Because incidents of secu- 
rity breaches on the Internet are legion, many businesses and 
consumers are understandably uneasy about performing finan- 
cial or other confidential transactions on-line. 

Today, there are two basic approaches to secure electronic 
commerce. The first one focuses on protecting resources by se- 
curing individual servers and network sites. This access security 
is generally addressed by firewalls or other means of “perimeter 
security” (see “Barricading the Net,” April BYTE and “Cash on 
the Wirehead,” June BYTE). | 

The second approach focuses on transaction security. Trans- 
action security addresses unauthorized listening in or eaves- 
dropping on buyer/seller communications; authentication, so 
both parties are confident they know who they’re talking to; 
message integrity, so the message contents 
can’t be changed or tampered with; and a 
nonrepudiable record of the transaction in 
the form of a receipt or signature. 

One way to achieve these security prop- 
erties is channel-based security, which se- 
cures the channel along which the trans- 
action is taking place. Users assume that 
any data passing through this channel is 
secure. Document-based security focuses 
on securing the documents that make up 
the transaction. Two emerging standards 
address channel-based and document-based 
security. The SSL (Secure Sockets Layer) 
system from Netscape Communications 
(formerly Mosaic Communications) is the 
leading channel-based technology. The key 
document-based approach is the SHTTP 
(Secure Hypertext Transport Protocol) sys- 
tem from Enterprise Integration Technologies, which is the lead 
sponsor of CommerceNet, a nonprofit consortium. Its members 
include Apple, Bank of America, and Hewlett-Packard. Com- 
merceNet has created many pilot electronic-commerce projects 
and is a key proponent of SHTTP. 

SSL, which includes some features of document security (e.g., 
digital signatures), is further along than SHTTP, which remains 
in its pilot stage. Some observers are skeptical that SHTTP will 
ever come to market. “As of today, SHTTP doesn’t exist. It’s al- 
most becoming a joke,” says Andrew Singleton of Money.com 
(Cambridge, MA). “Everybody’s using Netscape’s SSL sys- 





secure than SSL. 


‘1990 1991 


TOWARD A COMMON STANDARD 


A single protocol for secure financial 
transactions will probably combine 
elements from today’s two leading camps. 


SSL (Secure Sockets Layer) 

_ Secures the transaction channel. 
Proponents include Netscape - 
Communications. Used currently by 
commercial businesses on the Internet. 


SHTTP (Secure Hypertext Transport Protocol) 
Secures documents that comprise the 
transaction. Proponents include Enterprise 
Integration Technologies and CommerceNet. 
Not widely implemented but potentially more 






tem.” Others disagree about SHTTP’s po- 
tential. “There is a strong contingent for 
SHTTP,” says MCI’s Cerf. “We can’t make 
a determination [about its fate] at this point.” 
Proponents of SHTTP say that its docu- 
ment security model is inherently more re- 
liable than channel security and that some financial institutions 
will settle for nothing less. 

In the meantime, businesses on the Internet are preparing to 
support both security protocols. ““We’ll go with what customers 
want,” says Bill Rollinson, cofounder and vice president of 
marketing of the Internet Shopping Network. “Sixty to 70 per- 
cent of our customers are using Netscape browsers [which sup- 
port SSL], but we will probably have to support various solu- 
tions.” Despite his skepticism about SHTTP, Money.com’s 
, Singleton is pursuing a similar strategy. 
| “We'll support both [SSL and SHTTP] by 
having two servers; we’ll have a header 
that will direct the transaction to the ap- 
propriate server.” 

At press time, a start-up company an- 
nounced plans to merge the two standards. 
Terisa Systems (Menlo Park, CA) is owned 
jointly by RSA Data Security, one of the 
leading developers of cryptographic sys- 
tems, and EIT. Among Terisa’s investors 
are America Online, CompuServe, Prodigy/ 
IBM, and Netscape. What’s intriguing is 
the teaming of Netscape and EIT (SSL and 
SHTTP proponents, respectively). This 
may indicate a security-protocol truce, 
which improves the prospect for a single 
security standard. “I am confident that we 
will end up with a common, secure, inter- 
operable environment,” says Chini Krishnan, senior market- 
ing engineer with EIT. “The market needs it, and therefore it will 
happen.” 

Rosanne Siino, director of communications at Netscape, con- 
firms Terisa’s goal to integrate SSL and SHTTP. “They’re not 
incompatible since they operate on different levels,” she notes. 
Siino says that Netscape will help Terisa develop a toolkit that 
will make the integration possible. 

Commercial products based on Terisa technology aren’t ex- 
pected until fall, although the toolkit that merges SSL and SHTTP 
may be available this summer. 
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SIEM C a9 Internet and Beyond 


WINDOW SHOP 


Sc" WWW servers are today’s fastest way to jump-start 
commerce on the Internet. Such servers almost exclusively 







For example, businesses can post more- 
detailed information about their products 





Surfers 





use Netscape’s SSL system and require the customer to havea _.and services than is possible in a printed far out- 
Netscape browser, which also supports SSL. catalog. Says Money.com’s Singleton, “The number 
Some companies use WWW servers to initiate transactions. real value of the World Wide Web is as a | buyers on 


WEB TOOLS AND SERVICES a GCL Products & Services 


A number of products provide diversified Web page and 
site development services. For example, Global Commerce 
Link, from the company of the same name, is part of a 
suite of Internet business communications services. They 
include packaged services, custom design, systems inte- 
gration, and consulting services focused on specific busi- 
ness applications. 

GCL packaged services use a Mosaic interface and 
home page. End users and customers can use the ser- 
vices with Mosaic, as well as with other client applica- 
tions, including E-mail and FTP. Depending on the service 
level, a customer may have private accounts to update, upload, or download. 

Customer information typically resides on GCL Web site servers via a GCL Product & 
Services menu (see the screen). Global Commerce Link uses multiple servers and net- 
work connections via SprintLink for such systems services as data redundancy, automatic 
backup, and service redirection. The package lets you display graphical information about 
your business using Mosaic. For example, Hays Photography, a sole proprietorship in 
Denver, Colorado, uses GCL’s Mosaic capabilities to display its limited-edition black-and- 


Product & Service 


white photographs for gallery owners and customers. GCL packaged services start at under $500 and step 
up to around $24,000. Large sites with custom design and integration services may spend $500,000 or more. 


Open Market (Cambridge, MA) sells Commerce 
Connection, a module that provides Web compa- 
nies with credit-card authorization, buyer authenti- 
cation, and customer service and dispute-resolu- 
tion facilities. Pricing is $1495 for the WebServer, $4995 for a 
secure WebServer; and $2495 for Commerce Connection. 


Internet Video Services (Sunnyvale, CA) offers a 
range of services to digitize, compress, format, 
and optimize video, = internet Video Services, tne 
audio, and graphical a 

data for Internet access (see the screen). Internet-based 

video catalogs let companies distribute information to cus- 

tomers that can access the information at the source loca- 

tion, saving distribution and replication costs. Internet video 

distribution also reduces administration and tracking. 

The cost of these services range from $5000 to $20,000 per quarter. 


—Nicholas Baran and John R. Vacca 
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database front end. It gives cus- 
tomers access to data.” 

Garnering attention because of the company’s fi- 
nancial resources is marketplaceMCI, an “electronic 
mall” that is open to anyone with access to the WWW. 
MCT has signed up a variety of merchants to sell their 
products and services on marketplaceMCI, including 
Sara Lee, Amtrak, and Timberland. 

However, it’s difficult to measure commercial suc- 
cess on the Internet. Some business people, such as 
Bill Rollinson of the Internet Shopping Network, boast 
about getting “300,000 hits per day.” But hit rates say 
nothing about how many purchases are made or even 
how many actual E-mail requests for more information 
are received. A hit simply means someone looked at 
your Web page. 

The WWW as a commercial marketplace has per- 
formance limitations. At typical modem speeds (9.6 
to 28.8 Kbps), the WWW’s performance is relatively 
slow. Matt Kursh, CEO of eShop, a company that de- 
signs user interfaces for electronic commerce, com- 
plains that even the most sophisticated commercial 
WWW « servers “aren’t what I’d call compelling, even 
at Tl speeds.” 

For these reasons, many businesses establish a 
WWW presence more for image-building reasons than 
for financial reward, according to ActivMedia (Peter- 
borough, NH), a market researcher that specializes in 
the Internet. In a recent survey of Internet marketers, 72 
percent said that the purpose of their on-line presence 
was to enhance their company’s image, and 74 per- 
cent use the Internet to distribute pricing and product 
information. Only 22 percent said the Internet was “‘fi- 
nancially rewarding,” and 40 percent didn’t expect fi- 
nancial rewards for another 12 to 24 months. These 
companies still rely heavily on telephones and fax ma- 
chines to exchange credit-card information. Encrypted 
credit-card information, or “E-cash,” are insignificant 
payment means used by less than 6 percent of Internet 
companies, according to the survey. 


the WWW. 
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from the editors of Data Communications 
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| Taka advantage ofthis one-tise intredctary ater 
Act now and become a charter subscriber to. That’s a savings of $100 off the regular subscrip- 
OpenView Advisor for the special price of only tion price. But you have to move quickly—this 


2 — $495 for 12 issues ($595 outside North America). _ offer is available for a limited time only. 
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DO YOU KNOW WHERE YOUR DATA IS? 


Sum the Internet is becoming a common business term, like 
“FedExing” packages or “faxing” a letter. Unfortunately, 
many businesses find that locating strategic business data is al- 
most as difficult and frustrating as putting together a child’s 
swing set. 

The problem lies in the Net’s com- 
plexity and the fact that its standard 
data search tools require knowledge 
and a touch of luck to quickly find 

useful infor- 






Clockwise from 


top: Tovi mation. 

op: Topic ra 

WebSearcher, ‘ Traditional 

InfoSeek, and rowsers 1n- 

Surfboard. clude Gopher, 
which is char- 


; ~ acter-based. 
Auxiliary packages like Archie 
and Veronica sift through var- 
ious servers. The most popu- 
lar GUI-based browser is Mo- 
saic, originally shareware 
developed by the University of 
Illinois’ NCSA (National Cen- 
ter for Supercomputing Applications). 

Netscape Communications and Spyglass now sell their own 
versions of Mosaic browsers. These products make it simpler for 
users to sift through information, but they are not panaceas for 








ioneering commercial networks, such as 

AT&T’s PersonaLink and EasyLink networks, 
are not saddled with the technical limitations of 
the Internet (see “The Network with Smarts,” Oc- 
tober 1994 BYTE). It’s easier for the private net- 
works to try new things. PersonaLink and EasyLink 
networks support General Magic’s Telescript pro- 
tocol and Magic Cap interface, a graphics-based 
operating environment that was designed from the 
ground up for telecommunications. Developers can 
write applications designed for this commercial on-line system 
rather than kludging together applications in an arcane Unix en- 
vironment. eShop has designed a user interface for on-line shop- 





PUBLIC VS. PRIVATE PERSONAS — 





eShop’s on-line shopping GUI. 








wading through oceans of information. “If 
a user has to go through 10 or more hyper- 
text links, he may not remember how he 
arrived at a specific server,” notes Charles 
Baugh, the director of knowledge products 
at Cisco Systems, a communications supplier in Menlo Park, 
California. “Once he logs off, he may never be able to get back 
to it.” 

Several vendors address these problems by tailoring search 
tools specifically for the Internet. Verity offers Topic, a search tool 
for users sifting through corporate files. Recently, the company 
introduced Topic WebSearcher. 

InfoSeek provides WWW access and search-and-retrieve ca- 
pabilities articles from more than 80 computer publications, as 
well as medical journals, major wire services, Internet news 
groups, and WWW pages. The service supports Netscape and 
Mosaic browsers. The standard monthly fee is $9.95, which in- 
cludes 100 free transactions and 10 cents for each transaction past 
the free limit or 20 cents per transaction with no monthly fee. 

Fulcrum Technologies uses its existing text-retrieval engine in 
Surfboard, a new search-and-retrieval system marketed for In- 
ternet users. Once you locate a document of interest, you can in- 
struct the engine to find more documents like the example, ac- 
cording to the company. Surfboard supports HTTP-compatible 

_browers, as well as WAIS (Wide Area Information Service) 
and Gopher. OS support includes Windows NT, SunOS, and 
HP/UxX. Server pricing starts at $15,000. | —Paul Korzeniowski 


Data-search 
tools aren’t 
mature. 












Private 
networks 

are working 
to make the 
Net passé. 


1 ping that runs on Magic Cap, 
as well as on Windows. Users 
can customize their “store- 
fronts” using popular business 
presentation or graphics de- 
sign software. 

However, some analysts 
think the Internet can still compete with private 
networks. “Private networks are expensive and the 
spontaneity isn’t there,” says Cathy Medich, the 
executive director of the CommerceNet consortium. “You’re 
limited to specific trading partners, while the Internet is a low- 
cost way for a lot of customers to participate.” 
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ultimate desktop printer. With eyeeley(iicmelsiiiilem At $5,199, we've broken the price 
stunning, typeset-quality 1200 dpi The Typhoon 8's patented Virtual barrier to the next level of printing. 
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handles multiple Call today and ask about our 
protocols and __ free PostScript fax/modem offer 
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custom settings 
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PostScript® Level 2, 
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camera-ready faxing, 







the Typhoon 8 takes for up to 64 
laser printing to users On your P FV e-Vey corelia ne: 
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Taking your printing needs by storm 


© 1995 Dataproducts Corporation. Dataproducts and Dataproducts with its associated logomark are registered trademarks 
and Typhoon and VPT are trademarks of Dataproducts Corp. PostScript is a registered trademark of Adobe Systems Inc. 
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year in conjunction with Windows 95. 
Initially, MSN will operate like Com- 
puServe or other commercial on-line ser- 
vices, with Internet connectivity to let 
users exchange E-mail across the Inter- 
net and to access newsgroups. It eventu- 
ally may offer technical support for Mi- 
crosoft software, upgrades, and on-line 
sales of non-Microsoft software. 

At a later time (optimistically sched- 
uled for the end of this year), MSN will 
have full Internet access through a TCP/IP 
network to be supplied and operated by 
UUNET under contract to Microsoft. 


MSN users will then have full access to the Internet, including 
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Internet and Beyond 
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icrosoft plans to enter the on-line marketplace with MSN 
(The Microsoft Network), scheduled to roll out later this 





THE MICROSOFT NETWORK 


FIRST RELEASE FEATURES 


Ships within Windows 95 
Provides Internet connectivity 
Access to Internet E-mail and news groups 





the WWW. Microsoft has licensed Web 
browser software and other Internet tools 


from Spyglass. 
MSN will basically 
be a firewalled pri- 
vate network. 
Anthony Bay, di- 








Microsoft’s 


on-line | 
offerings 

may debut 

this year. 


rector of Internet & Business Services, 
says Microsoft will make available APIs 
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Hooks to Microsoft for technical support and 


upgrades 


FUTURE VERSIONS 


Internet access via a TCP/IP network 
WWW (World Wide Web) access 





BBN Planet 

Cambridge, MA 

(617) 873-3000 

fax: (617) 873-5620 
http: //www.bbnplanet. 
com/ 


Enterprise Integration 
Technologies 

Menlo Park, CA 
(415) 617-8000 
http: //www.eit.com 


FTP Software 
Andover, MA 

(800) 282-4387 
(508) 685-4000 
fax: (508) 794-4488 
info@ftp.com 
http://www.ftp.com 


Fulcrum Technologies 
Ottawa, Canada 

(800) 385-2786 

(613) 238-1761 

fax: (613) 238-7695 
http: //www.fultech.com 


Future Communications 
Systems 

Syosset, NY 

(516) 496-7121 

http: //totw/videovu.htm 


Internet hosts breaks 
3,000,000. 


Global Commerce Link 
Boulder, CO 

(303) 443-9931 

fax: (303) 443-5865 

http: //www.commerce.com 


IBM Global Network 

Tampa, FL 

(800) 455-5056 

(813) 878-5272 

fax: (813) 878-3308 
globalnetwork@info.ibm.com 
webmaster@www.iom.com 


InfoSeek 

Santa Clara, CA 

(408) 982-4450 

fax: (408) 986-1889 
info@infoseek.com 
http://www.infoseek.com 


MCI 

Atlanta, GA 

(800) 955-5210 

fax: (800) 984-4624 
http://www.internetMCl.com 


Microsoft Corp. 

Redmond, WA 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 
http://www.microsoft.com 


for developers to produce applications 
specifically for MSN and subsequently 
for Internet access. 

With its huge resources and its enor- 
mous software developer and user com- 
munities, MSN could reshape the Internet. 
It could also be a flash in the pan, mired 
in delays and buggy applications. Only time will tell. @ 


Netscape Communications Corp. 
Mountain View, CA 

(415) 528-2555 

fax: (415) 528-4124 
http://www.netscape.com 


Spyglass, Inc. 

Naperville, IL 

(800) 647-2201 

(708) 505-1010 

fax: (708) 505-4944 
info@spyglass.com 

http: //www.spyglass.com 





Terisa Systems, Inc. 
Menlo Park, CA | 
(415) 694-7991 | 
(415) 617-1836 

fax: (415) 462-6369 
http: //www.terisa.com 


Verity, Inc. 

Mountain View, CA 

(415) 960-7640 

fax: (415) 960-7698 | 
info@verity.com | 
http://www.verity.com 





providers assume a major role 


for the Internet. 
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HELLO, WORLD 





© ne day this spring, an HTTP request popped 
out the back of my old Swan 386/25, rattled 
through our LAN, jumped across an X.25 link to BIX, ne- 
gotiated its way through three major carriers and a dozen 
hosts, and made a final hop over a PPP link to its ren- 
dezvous with BYTE’s newborn Web server, an Alpha 
AXP 150 located just 2 feet from the Swan. 

Thus began the project on which this column will re- 
port monthly. Its mission: To engage BYTE in direct 
electronic communication with the world, retool our con- 
tent for digital deployment, and showcase emerging prod- 
ucts, technologies, and ideas vital to these tasks. We 
don’t have all the answers yet—far from it. But we’re 
starting to learn how a company can provide and use In- 
ternet services in a safe, effective, maintainable, and 
profitable way. 


Cheap Thrills 

The first contact with your own WWW (World Wide 
Web) server is an electric thrill. Experiencing that thrill 
gets easier every day (see “The Virtual Storefront,” Jan- 
uary BYTE, and “Build YourOwn WWW Server,” April 
BYTE). 

In our case, the ingredients for our first prototype in- 
cluded an Alpha workstation, a U.S. Robotics Sportster 
28.8 modem, Windows NT 3.5, the EMWAC (European 
Microsoft Windows NT Academic Consortium) Web 
server, and a dedicated 28.8-Kbps dial-up link to our In- 
ternet service provider, MV Communications (Man- 
chester, NH, (603) 429-7428, info@mv.com). Here’s 
how easy it can be: 


@ You ftp the server software from its home in Ed- 
inburgh, Scotland (http://emwac.ed.ac.uk), or from one 
of the mirror sites that archie or a Web searcher can find 
for you. How? I used BIX (see the text box “Don’t Dis the 
Host” on page 92), but any client-side access kit will do. 
Spry’s Internet In A Box and IBM’s Internet Access Kit 
for OS/2 Warp are two good ones I’ve used. 

® Configure NT’s Remote Access Service to call the 
service provider and establish 
a PPP session, using the 
TCP/IP settings (i.e., IP address 
and subnet mask, primary and 
secondary DNS [Domain Nam- 
ing System] servers) supplied 
by the provider. NT wouldn’t 
talk to our Sportster modem at 
first, but a new modem initial- 
ization file from U.S. Robotics’ 
BBS solved that. Now the AI- 
pha had a full-time link to the 
Internet. 







4 Reviews 
1 BH A Tale of Two Alpha 
11 November 1993 
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however, because its Bethesde- to-San Spandecd. lnlpgs 
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In contrast to a feased-ime service that perma l- : 
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© Fire up the Web server and 
point it at the root of a document 
collection. If you’re itching for 
that “Hello, world” moment, a 
single file containing those two 
words will suffice. Now find a 
second connection to the Internet, 
point a browser at your site, and 
observe it as visitors will. 





You’ve felt the 
electric thrill 
of connecting 


That’s all there is to it. Well, *@ your very 


not quite. Now that you can say 
hello to the world, what do you 
want to tell it? How will you get 
its attention? What if you get too 
much attention? How will you en- 
sure the quality and consistency 
of the information you publish? 
How do you turn documents into 
applications that serve business 
goals? How do you prepare your 
LAN to meet the demands and mine the opportunities 
of business-to-business networking? Should you place 
bets elsewhere than the Internet—on AT&T/Novell Net- 
Ware Connect Services or AT&T/Lotus Network Notes? 
Beats me, but as I find answers, I’Il pass them along. 


own Web 
server. Now 
what? As I find 
the answers 
each month, 
iil pass them 


along. 


Worm Bait 
Fielding well-structured content on the Web is shock- 
ingly easy to do nowadays, and publishers are scram- 
bling to figure out how to exploit this opportunity with- 
out sandbagging print and CD-ROM revenues. It’s tricky, 
because the Internet is evolving with breathtaking speed. 
My original plan for the BYTE Web server, for example, 
was to offer navigational but not search access to the 
five-year, 8000-article text collection that is also navigable 
(and searchable) on the BYTE CD-ROM. 

I figured we could add searching to the Web site in a 
leisurely way, after working through the security, billing, 
and pricing issues. But when I mentioned this to Andy 


The BYTE CD-ROM interface is 
richer and more dynamic than 
anything the Web can offer 
today. But we’re hedging 
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which includes graphics, 
builds from the same HTML 
stream that feeds the BYTE 
Web server. 
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Singleton, BYTE author and pres- _ the University of Washington WebCrawler will get in there and 
™ | ident of the Internet services firm index everything it can find.” He advises caching URLs (uni- 
Money.com (Cambridge, MA), he form resource locators) into a single file at the entrance to your 
shot me down. “If — site, a kind of worm bait to spare your server some of the effects 
you don’t index _ of a punishing deep scan. 

the collection, Yikes! Our 8000 articles form a mere drop in the vast and 
someone else growing ocean of documents indexed by the Web searchers. At 
will,” he said. aconcentration of a few parts per million, BYTE articles would 
“Two days after appear only sparsely in hit lists. And that’s a promotional bene- 
you open the site, fit, isn’t it? Sure, but if we plan to serve up content with real 
commercial value—and it won’t be interesting unless 
we do—we’ll likely have to regulate access in some way. 
That will require user-level security, some applications de- 
velopment, and perhaps even a secure server. For now, 
we'll offer just the 1994 issues. 


In automatic 
HTML, a transla- 
tor converts a file of pri- 
vate markup into a series 
of issue-level tables of 
contents @ linked to 
section-level tables of 
contents @ linked finally 
to articles ©. 


Text Wrangling 
The text stream that feeds both the Web server and the 
BYTE CD-ROM is plain ASCH, with simple tags mark- 
ing such elements as headlines, tables, and author bi- 
ographies. There are converters all over the Internet that 
can transform nroff, RTF (Rich Text Format), Word- 
Perfect, TeX, and other structured formats into HTML 
(Hypertext Markup Language). Good lists of these are at 
www.yahoo.com, and www.stars.com/Vvlib. 

But in real life, archival documents often use propri- 
etary markup, or they must be carved into Web-efficient 








H” a small piece of big news for everyone who never a problem. Because now you can take every- — ment software that locates and synchronizes your 


ROE 
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computes away from the office. ng —files, applications, utilif-ies, presen- files and makes backup a breeze. 


Pereos, the maximum mobile storage ions and more — right along with you. Wiliam Well explain how our high 


device, has arrived. Pereos weighs less than ten ounces, speed data transfer makes Pereos the handy way to 


Now, if that doesnt make your eyes bug 
rather carry anon 


hes to any parallel porton any PC, runs move files from office to office — no network required. 


out, then you havent arrived at home, at a for months on a pair of AA alkaline batteries 
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this cartridge or 
hotel, or at 30,000 feet, only to discover the iene ee and stores about 800 floppies worth of data ©1995 Datasonix. Pereos is a registered trademark of Datasonix Corporation. 
data you need is back at the office. aoe ee on a cartridge the size of a postage stamp. 


With Pereos, having all the right stuff right now is It also comes complete with powerful data manage- 


Pereos 


A Gigabyte of Data in the Palm of Your 
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Network utilities—vital, but set aside 100K DOS 6utilities—handy,butabout120K = Multimedi 


a—fun, but can you spare 50-80K? —_ Internet utilities—where will you get 120K? — 


If you don’t have QEMM 75, 
what else have you sacrificed? 


Sooner or later, as you push the limits of your PCS capabilities, you will ‘tune’ it. And then you might end up with 490K or so to use. But 
run into a wall. Memory limits. Drivers that won't load. Crashes. “Out = = QEMM 75 routinely returns 634K of conventional memory. And when 
of Memory” messages. And you'll run into this wall you consider as little as one ‘K’ of memory makes the difference 











whether you have one megabyte in your PC or 16. between a program loading or not, you can see where an additional 
That's why millions of people, from PC gurusto —-‘40K or so could be vital. 
novice users run QEMM*". It fixes memory problems A side benefit of running QEMM is that with memory ‘elbow 
and keeps your PC performing at its best. room’ you get more reliability—fewer crashes and hangs. And some 


Introducing QEMM 7.5 It Makes Room for All the Good Stuff. = P*°8""* (especially games) run faster and smoother. 
When you run DOS programs in Windows, QEMM 75 will pro- 


vide benefits for those programs, too. 
Many productivity programs won't 
even run without it unless you sacti- 
fice drivers and other goodies. 


QEMM 75 comes with a new ver- 


Our newest QEMM takes into account the greater demands youte 
putting on ‘conventional’ memory today: device drivers, sound cards, 
disk compression, caches, network utilities CD ROM drivers, etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities. It finds room for all those things so you don't 
have to sacrifice capabilities you want— 














now or in the future. list wai tales we of our whieh pad —— 2 oo 
MemMaker, the memory utility @ 100% Windows installable i! pa esi, WhICh TEpOrs detal : Our new Manifest memory 
that comes with DOS 6, does an OK Wm Faster 32-bit memory model OU os find out any other way—like analyzer now runs in Windows. 
job of delivering additional memory, @ PCMCIA support how Windows and the programs run- Andis still free with QEMM. 
but itjust hasn't kept up with demand- | i Stealth Stacker saves 8-32K ning under it are using memory or what software is using your IRQs. 
ing users. BF QuickBootsaves time There are dozens of new features and improvements to our new 
Say you wanted to run a mouse, Re a : ees : os _ QEMM, making it even faster and safer. Find out for yourself. Visit 
| your favorite software dealer or call (800) 571-4860 for a free brochure. 


sound card, SmartDrive, your DOS 6 
and Novell utilities, and your Microsoft Bookshelf 94 CD ROM. You Stop making sacrifices. Get QEMM 75—the safest, most powerful 
couldn't with MemMaker. Not unless you were willing to manually memory manager for Windows, DOS and games. 


©1994 Quarterdeck Office Systems, Inc. All nights reserved. 
Trademarks are property of their respective owners. 


® 
Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 Fax (310) 314-4219 


Quarterdeck International Ltd, B..M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 
Registered U.S. users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29.95 plus $5 shipping & handling. Call (800) 354-4757. 
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chunks. Thus, if your Web 
project involves piles of docu- 
ments, you'll likely have to 
write some text filters. 

The tool of choice for this 
job is the language in which 
most HTML converters are 
written—Perl (for Practical Ex- 
traction and Reporting Lan- 
guage). Larry Wall’s language 
(see “Developing Applications 
in Perl,” April 1994 BYTE) 
wields the powers of Unix text- 
processing tools—including 
sed, awk, and sh—in an inter- 
preted environment that has 
galvanized the Unix program- 
ming community, as Visual 
Basic fired up Windows development. Good news spreads fast, 
and Perl is available on many platforms (see the University of 
Florida Perl archives at ftp://ftp.cis.ufl.edu). 

Unfortunately, I’m not (yet) a Perl programmer, and I was in 
a hurry. So I reached for my favorite text-processing tool, Lugaru 
Software’s EEL (Epsilon Extension Language), the C-oriented 
language embedded in Epsilon, an EMACS-like text editor for 
DOS, OS/2, and Unix. 

The formatter I wrote in EEL transforms a file of private markup 


— TOOLWATCH 


PartitionMagic for 
OS/2, $129.95 from 
PowerQuest Corp., 

= (801) 226-8977; 

\ F fax (801) 226-8941 















Finally, a partition editor for the 1990s. 
OS/2 users will love the ability to convert a 
FAT (file allocation table) volume to HPFS 
(High Performance File System) in place. But 
the real magic is that you can grow and 
move partitions, whether you’re running 
DOS, 0S/2, Windows 95, NT, or all of these 
at once. In the age of gigabyte IDE drives, al- 
most everyone needs a better FDISK. 
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into a three-tiered HTML collection. The issue-level table of con- 
tents lists hypertext links to a series of section-level tables of con- 
tents, which in turn link to articles (see the screens on page 88). 
It’s vital to display navigational cues in a collection of electronic 
documents. 

The style I’ ve adopted uses a row of standard links at the top 
of each page, but it varies doc- 
ument titles as you go up and 
down the tree. How do you : 
write or modify thousands of itil a 
links and titles while ensuring 
their integrity? You don’t. This 
kind of HTML is like object 
code. Your job is to invent or 
adapt a compiler that can gen- 
erate it. 


BOOKNOTE 





: HTML Sourcebook 
by lan S. Graham, 
John Wiley and Sons, 
ISBN 0-471-11849-4, 
$29.95 














This is the best of the HTML (Hypertext 
Markup Language) cookbooks I’ve seen so 
far. It includes sound advice; authoritative 
coverage of HTML 2.0; extensive lists of 
servers, browsers, and tools on all major 
platforms; and case studies of real-world 
Web development. 


Barrels of Browsers 
Web browsers are a dime a 
dozen. It’s a good idea to keep 
a variety of them on hand be- 
cause each renders HTML in a 
slightly different way. Net- 
scape, for example, makes the document title the window ttle, and 
Mosaic derivatives show it in a reserved field. 

More important, browsers vary in how strictly they interpret 
HTML. When I first pointed lynx at my auto-formatted 1994 


Make the right dial-up connections 
with Star Gate serial |/O controllers. . . 


Star Gate’s I/O hardware delivers fast, reliable dial-up LAN access connections for 
Windows NT, Novell, UNIX and OS/2 networks. Designed for exceptional modem 
support, Star Gate’s I/O hardware covers both sides ot a 1 remote access connection. 


For rane PC users: 


1 or 2 high-speed ports supporting data 
rates up to 460.8K bps—4 times faster 
than V.34 modems 


Fast, accurate connections for Windows, 
NetWare & OS/2 


ESD protection on every signal 

Maximize modem connections—9600 bps, 
14.4K bps, 28.8K bps and above 
Support 4 serial and 3 parallel ports 

from a single slot 


For communications servers: 


Enable a single PC to easily accommodate 

1 to 64 concurrent dial-up connections 
On-board processing to eliminate bottlenecks 
Panel choices—8 or 16 EIA-232 ports; 8 built- 
in, high-speed modems 

RISC-based communications for ISA, EISA 
and MCA 

FIFO memory buffers for fast, accurate 
transmissions 

SureGuard™ surge suppression—the 
industry’s fastest and most complete ESD 
protection 


_. And alway be connected. 


For more information, call 1-800-782-7428 
Star Gate Technologies, Inc. + 29300 Aurora Rd. Solon, OH 44139 USA + 216-349-1860 + Fax 216-349-2056 SINR GATE : 


© 1995 Digi International Inc. 
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MICROSOFT 
WINDOWS 
COMPATIBLE 


COMPATIBLE 


If all you want to do is get files from your desktop to your laptop, you shouldn't have to go 
through college to do it. Which is exactly why we made HotDisk® a no-brainer. 
If you can press “Enter” you can install HotDisk. Once it’s set up, double-clicking on 
the HotDisk icon connects you — either modem-to-modem or port-to-port — with up to 
10 drives on or available to another computer. 
These drives appear exactly as they would if they were on your own computer. And 
you can do anything with them you can do with your own drives — as well as swap or 
synchronize files, directories or even entire disks. 
Since you're using the programs you have with you, it’s a lot 
faster than remote control. And because HotDisk operates silently in 
the background, someone can still use the other computer. Now anyone 
So call Smith Micro at 800.964.SMSTF or visit your nearest can transfer files by 
computer superstore today to get HotDisk. It comes complete with modem or cable. 
software and both serial and parallel cables. 


After that, accessing data from another computer will be | 
mere child’s play. SMITHMICRO 


> OFT WA RE 


*Or 714.362.2345. HotDisk is available now at CompUSA, Computer City, Micro Center, Egghead Software and elsewhere. HotDisk is a registered trademark of Smith Micro Software, Inc. All other product names are trademarks or registered 
trademarks of their respective companies. ©1995 Smith Micro Software, Inc. . . 
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DON’T DIS THE HOST 


If you get to the Internet through a host, are you a second-class 
citizen? In some ways yes, but look at the benefits. Security and 
maintenance are the host’s problem, not yours. With BIX, 
BYTE’s primary link to the Internet, we can access its Internet 
services (plus public and private BIX conferencing) from the LAN 
or any Tymnet node, and we can use them effectively even on the humblest DOS lap- 
top over the worst-case hotel-room dial-up link. As the PC LAN culture collides with the 
scary realities of wide-area directory synchronization and data replication, host-based 
systems can look pretty attractive. 

You doubt that central computing is back in style? Consider that Microsoft Exchange 
product managers are now pitching “terminal-mode” access to mail servers (i.e., 
the ability to read a message store without altering its state) as a key innovation. Or 
think about how Lotus is cranking up the number of connections that Notes will han- 
dle in version 4, so you won't have to spread data across servers just to boost capacity, 
and you can reserve data distribution for the problem that really justifies it—geo- 
graphical separation (see “Your Next Mainframe,” May BYTE). 

The Unix-based, TTY-oriented host called BIX is reliable, secure, and convenient. 
And thanks to Jean van Waterschoot’s brilliant navigator and off-line reader, called Gala- 
had, it’s lately become downright gorgeous. BIX’s mail and conferencing services are 
a vital part of BYTE’s infrastructure, and | hope to remain judell@bix.com for a long 
time to come. 

Of course, we can't field a Web server on BIX. And while | prefer its news reader, 
nn, to any of the GUI alternatives now available, | admit |’m a knuckle-scraping Ne- 
anderthal in this regard. None of my colleagues use nn. They all want direct, graph- 
ical access to the Internet, not terminal mode, and they should have it. So we’re ex- 
perimenting with direct dial-up and leased-line connections to the Internet. (ISDN 
isn’t an option yet in New Hampshire, sadly. Nynex, please get with the program!) An 
open pipe to the world, however, can be a scary thing. Client-side Internet access that’s 
mediated by a host—BIX, CompuServe, America Online, Prodigy, the Microsoft Net- 
work—can be the ticket for individuals and even some businesses. 





collection, the authors WERE ALL SHOUTING LIKE THIS. 
Why? The code that wrote the level-two headings had incor- 
rectly paired the begin tag—<h2>—with the end tag—</h3>. 
Thus, the all-caps style that lynx uses for level-two heads carried 
on through the article. 

Netscape forgives this error, but that’s not necessarily a good 
thing if you end up creating documents that look silly in other 
browsers. HTML lint utilities and parsers are common on the 
Internet, and they’re probably useful, but your first line of defense 
should be a good selection of browsers. NCSA (National Center 
for Supercomputing Applications) Mosaic derivatives, such as 
Spyglass’s Enhanced Mosaic, interpret HTML rather strictly. 
By testing your collection against a range of browsers, you'll 
catch errors, and, just as important, you'll adapt your presentation 
style to the widest possible audience. 


Literate Programming 


WebSite ($495) is the commercial 
version of another freely available 
server, Bob Denny’s elegant Win- 
HTTPD, a port of the NCSA server. 
WebSite is a Win32 program that 
runs on Windows 95 and NT. It sets 
a new standard for GUI-based Web- 
server administration. 

By next month, www.byte.com 
should be open for business, so you 
can see how these servers perform in 
real life. OS/2 and Unix servers will 
take their turn, too, but right now 
I’m in a hurry to get up and running. 
For me, NT is the quickest way. Ill 
also decide which of two modes of 
client-side Internet access—IPX via 


applications (or interfaces to applications). 

Today’s WWW consummates the marriage of docu- 
ments and programs, and it radically democratizes 
client/server software development. For the first time, 
lots of people have ready access to tools that can generate 
useful and inherently network-aware applications. And 
because browsers will reveal source code if asked, there are 
no secrets—HTML is an open book. You can go a long 
way in building a Web collection using nothing fancier 
than a browser. If you write links to local content in rela- 
tive form (e.g., ../../bmark/bmark.htm rather than 
http://www.byte.com/bmark/bmark.htm), you can seam- 
lessly intermix file-oriented access to your own site with 
server-based access to remote sites. 

To make the documents into applications—that is, to ex- 
ploit the CGI (Common Gateway Interface) through which 
Web documents call programs that search indexes, take 
credit-card numbers, and do anything else you can think 
of—is trickier, but this is clearly the next frontier for to- 
day’s GUI application builders. I'll bet that by the time you 
read this in late June, components for Visual Basic, Tcl/Tk, 
and other RAD (rapid application development) environ- 
ments will already have begun to tame the CGI for the 
masses. 


In the Pipeline 
I’m working with two Web servers. Purveyor ($1995), 
from Process Software, is the commercial version of the 
EMWAC server. It’s available for Intel- and Alpha-based 
machines; I’m running it on the Alpha machine. It adds se- 
curity features that the downloadable EMWAC server 
lacks. It can also run as a proxy server, connecting Web 
clients on BYTE’s (currently 
unregistered) internal IP net- 
work to Web servers on the 
Internet. 

O’Reilly & Associates’ 


IBM 

Armonk, NY 

(800) 342-6672 
(914) 765-1900 
fax: (800) 426-4329 
http: //www.ibm.net 


O’Reilly & Associates 
Sebastopol, CA 
(800) 998-9938 
(707) 829-0515 
http://www.ora.com 


Process Software 
Framingham, MA 

(800) 722-7770 

(508) 879-6994 

fax: (508) 879-0042 
http://www.process.com 
Info@process.com 
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Spry, Compuserve Internet Div. 
Seattle, WA 

(800) 557-9614 
(206) 447-0300 

fax: (206) 447-9008 
http: //www.spry.com 





Predating the WWW by a decade was Donald Knuth’s own 
WEB. This was a toolkit that joined his typesetting language 
called TeX with the programming language Pascal, in the service 
of what Knuth called “literate programming.” A literate pro- 
grammer, he said, simultaneously considers the behavior of a 
program and the aesthetic rendering of its text and documentation. 
Years later, Interleaf added a Lisp engine to its publishing system 
and began talking about active documents that are both texts and 
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Instant Internet (see “Short-Order 
Internet Access” on page 139) or IP with proxy servers—gives the 
best balance of reliability, security, convenience, and perfor- 
mance. 

Stick around, this is going to be fun. 


Jon Udell (judell@ bix.com) is BYTE’s executive editor for new 
media. 













here's something for everyone on the Internet. And now 
you can get full access to this incredible resource without risk. 
With ten FREE* evening and weekend hours on Delphi Internet™ 
In 1992, Delphi Internet broke new ground 
by becoming the first major online service to 
offer full access to the Internet. Since then, 
Delphi Internet members have been at the 
forefront of the Internet revolution. 
Delphi Internet connects you to 30 million 
people and 20,000 networks around the world. 
Send e-mail. Search online databases. Download free 
software. "Chat" with people who share your interests. 

Never been online? Don't worry. Hundreds of expert 
online assistants are here to help you get started. You'll also 
enjoy free, unlimited phone support — all part of the most 
responsive customer support in the industry. 

Over 850 local access numbers are available nationwide. 

So start your ten free” hours today. Call 1-800-695-4005. 
Or to join directly by modem, follow the instructions at right. 
FREE"! InterNav™ for Windows™ Join now and we'll send you, 
absolutely free, InterNav for Windows — the point-and-click 
software Windows Magazine says will “steer you into the fast 
lane of the information highway.” 

Coming Soon! Totally graphical user interface. To 
guarantee you easy access to the Internet's most exciting 
services, including the WWW, we'll soon introduce a 
new interface, featuring Netscape Navigator™ For immec 








| -assword, ee BYT795 


9,600 and 14,400 bps at no extra charge! 


“Free offer applies to new members only. Limit one per household. Offer is valid for a limited time. A valid credit card is required 
for immediate access. Free time may be used only during the remainder of the calendar month of becoming a member. Telcom 
surcharges apply during business hours (6 a.m. to 6 p.m. weekdays) via Tymnet or SprintNet and for access outside the mainland 

U.S. New members must agree to Terms and Conditions of membership when joining. Complete details and other restrictions 
INTERN ET™ are provided during the toll-free registration. Delphi Internet and InterNav are trademarks of Delphi Internet Services Corporation. 
Netscape and Netscape Navigator are trademarks of Netscape Communications Corporation. Windows is a trademark of Microsoft 

Questions? Call 1-800-695-4005 Corporation. You must indicate during the online signup that you use Windows in order to receive InterNav software. 

©1995 Delphi Internet Services Corporation. 
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Ceooeeeeeeeeeeeeeeeeeeseeeeece peeoees 
° Fast & Wide SCSI II Downloadable fl 


RAID levels 0, 1, 10, 3/5 ° Remote alarms, ce 
& monitoring _ 


r the be: t RAID price/per- 
ormance in the industry. Raidtec | 

|  .. | aa —— -?P ble RAID Level 
_is the affordable, open, SCSI-to- Teepe | sclcion ’ = 
SCSI hardware RAID solution for ie 
complete data protection. Ideal 






















Environmental sensor ports 


On-the-fly hardware parity “Hot Replaceable” disk drive 
generation eliminates read, bays & power supplies 
modify, write-back 


for mission critical applications, performance overhead pik ils Pee 
document imaging & multimedia. » Single ended or differential aheiee load sharing power 


e Configurable read & write 


It’s time to re-visit the buffers 


ultimate in high- 
availability 
storage. Contact 


LCD control panel status 


e Rackable, display 
stackable 


THE STANDARD IN ADVANCED MAss STORAGE SYSTEMS 









Raidtec USA Raidtec EUROPE 
Raidtec today at Sie 105 Hembree Park Dr.e SuiteC = Glen Mervyn House ¢ Glanmire 
ae — Roswell, GA 30076 | Cork, Ireland _—sCw 
(404) 664-6066, © Gott Ieland 


. —_ wn CORPORATION. 


Cursor contro! at its 
optimum, with single pixel 


= o | resolution and smooth 
: re C ea | instantaneous tracking. Input 
pole | 8  _ as natural as pen to paper. 
‘ ssle ~  @ Light pens can work 
| Q nt DE NM : = independently or with a 
| — mouse. Design Technology's 
light pen systems operate on 


J { DOS*, Windows*, NeXT* and 
Nn Dp U Se & ~ selected UNIX* platforms. 


Evaluation systems: 
US$188. Ask about our 


On-screen Se  € quantity discounts. 


AVAILABLE NOW FOR 
WINDOWS NT™ 


= design technology 


11489 Woodside Avenue 
Santee, CA 92071-4724 
619 448-2888 FAX: 619 448-3044 
E-mail: 73650.443@compuserve.com 


*Trademarks of their respective companies. 





94 BYTE JULY 1995 Circle 252 on Inquiry Card. 











Powered by the 
GLINT™ 300SX 


3 year warranty 


Order today, 
1-800-995-OMNI. 
Dealer inquiries 
welcome. 





APIs and Libraries 
Finalist supported by the 









For applications 
such as: 





WORKSTATION 





3DEMON 


CRHOL 


© SiliconGraphics, Inc. 
vcrstaior CTV MMM om 
Openinventor° reauiey™ 


Pro/ENGINEER’ 


Pro/JR.” 


AT\PC PRICES 





ff RENDERMORPHICS 





AutoCAD lel (ste\sialmn alow ele) (21m a0) Mm ital> are] B)=1\(@)\ iL eye) lap ie 
3D Studio® Vo) ] ae] gl e)a (ess) r-1e) 9) |(e-tt(e]amme Oleg aliero)aale aale)y) griterion titerion 
trueSpace™ brings you a PCI based graphics accelera- 
and others tor board capable of 3-D workstation class 
performance at affordable PC prices: The i Aum BRender" 
Ea serintosmation:cn 3DEMON accelerates rendering with 24-bit i eal eds 
our complete line of PC Z-buffering, anti-aliasing, alpha-blending, = 


and VMEbus graphics 
products. 


OMNICOMP GRAPHICS 
CORPORATION 
1734 W. SAM HOUSTON 
PKWY. N. 
HOUSTON, TEXAS 77043 
PHONE: (713) 464-2990 
FAX: (713) 827-7540 


email: 
omnicmp @ phoenix.phoenix.net 


World Wide Web: 
http://phoenix.phoenix.net:80-omnicmp 


texture. mapping and fast clear features. 
mel@m A Tale (on com Ni lume (e[oueo] B)= (0) ime) ge) Vj(0 (215 
double buffering and optimizes OpenGL™ 
applications: 


Temorrow’s Vision Today 








Omnicomp and 3DEMON are trademarks of Omnicomp Graphics Corporation. GLINT 300SX is a trademark of 3Dlabs Inc., Ltd. Windows NT is a trademark of Microsoft, Inc. OpenGL is a 
trademark and a copyright, and Open Inventor is a copyright of Silicon Graphics, Inc. RenderMorphics and Reality Lab are trademarks of RenderMorphics,Ltd. BRender and Argonaut are 
trademarks of Argonaut Software,Ltd. RenderWare and Criterion are trademarks of Criterion Software,Inc. X Inside is a registered trademark of X Inside, Inc. 3DR is atrademark and Intel 
is a registered trademark of Intel, Inc. MicroStation is a registered trademark of Bentley Systems Inc. Pro/ENGINEER is a registered trademark and Pro/JR. is a trademark of Parametric 
Technology Corporation. trueSpace is a trademark of Caligari Corporation. 3DEMON is not an Autodesk product. The Autodesk logo is registered in the U.S. Patent and Trademark Office 
by Autodesk, Inc. All other trademarks or registered trademarks are the property of their respective owners and are hereby acknowledged. The specifications in this document are subject 


to change without notice. 
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Morning Star's SecureConnect™ Protects You With: 


©Dynamic Firewall: Flexible protection that adapts to changing network activity and insures your security. 
*Absolute Authentication: Control the access of remote users through a wide variety of authentication techniques. 
¢Surveillance and Monitoring: SecureConnect™ creates tamper-proof audit trails and an alarm system. 
®Encryption: Safely communicate your most sensitive data over public networks. 


Morning Star Technologies * SecureConnect| 


3518 Riverside Drive Sales@Morningstar.Com (sales e-mail) ftp.Morningstar.Com:pub/SC/* (anonymous FTP) 
Columbus, OH USA 43221-1754 — Support@Morningstar.Com (technical e-mail) — http: //WWW.Morningstar.Com/ (WWW) 


(614) 451-1883 (800) 558-7827 — Fax: (614) 459-5054 
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The Micro International 7600 Notepad, 


THE BEST NOTEBOOK VALUE 
COMES FROM HOUSTON! 


Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


























Built-in multimedia soeakers 
for the built-in soundblaster : - 
compatible 16-bit soundcard |! : | 










__—— Mic in / Speaker / 


Two type Il PCMCIA card 
Headphone out jacks 


slots (equal to | type 3) 


340mb removable local bus —— 3,5° floppy drive 


HD (up to 810mb available ) 
e-: 19mm trackball in 


just the right spot 


8mMb RAM (up to 40mb using 
user-upgradeable modules) 
and 256K L2 cache! 


__— Dependable 
NiMH Battery 








A focus on service 


We give you f 

















_ 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 
Full information (including specifications, all options & prices) available by fax or mail on request. 


Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 


*Pentium is a registered trademark of Intel Corporation. 
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' WIBU~-BOX for LPT, COM, ADB, as card looking for evaluation ' 
for (E)ISA slots and as PCMCIA-Card Distributors package 
iv Protection for DOS, Windows and networks worldwide Gee today! i 
i without requiring source code modification i 
§ _v Win32s, Windows NT, Mac’ OS, OS/2®, DOS i 






WIBU-SYSTEMS GMBH, Germany 








1S OTF Rueppurrer Strasse 54, D-76137 Karlsruhe Southwind International Inc. 
Phone: +49-721-93172-0, FAX: +49-721-931 72-22 P. O. Box 308, Brookeville, MD 20833, 
SYSTEMS Email: 100142,1674@compuserve.com Phone: (301) 570-3497, FAX: (301) 570-4773 


E-Mail Made E-asy. 


Now PC users on a EMBLA is available now for just $99. 

Unix network can Call one of the resellers listed 

havea Windows-style, below to order. For more 

Windows-fast & easy information, contact ICL 

interface to Internet ProSystems at: 

and Unix email. marcomms@pro.icl.se 
Just use EMBLA http://www.pro.icl.se 


and you’ll see email 





couldn’t be easier. 

e It’s Windows “drag 

& drop” simple 

e Remote users — save on your phone bill! 
You can select and download only the 
mail you need. 








e Supports MIME, IMAP & standard pees software.net J.P, Browniin canado 
Windows socket API 800-755-8649 800-617-SOFT 416-494-0472 
° sales @ unidirect.com http://www.software.net davef%jpbrown @ uunet.ca 
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yu might not know how valuable your data is until it is no longer 
ailable, or even worse, it has been lost forever. If such an event were 
occur, it will take valuable man-hours to restore the data, if possible, 
d cost your business countless dollars. 

is is why you should invest in a data secure, high availability system, 
‘fore it is too late! 

JLIDdisk RAID High Performance Systems leaves no room for error. 
LID COMPUTER offers a fully redundant fault-tolerant solution, as 
el] as the ability to have your data available continuously. This is 
ccomplished since all of the parts, hard disks, power supplies, 
mtrollers, and ventilators, are fully redundant, and can be exchanged 






Europe: Tel.+49-89-31 57 19-0 * Fax +49-89-3 15 91 46 
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during operation in case a defect occurs. The SOLIDdisk RAID Sy- 
stem is a true hot swap unit. There is no down-time, no tools required, 
and best of all, no cost to you! 


There is only one way to guarantee data security, a SOLIDdisk RAID 
System! 


Facts: Transfer rate 20 MB/s (100 MB/s in the future). Up to 80 GB/ 
unit. Max. 128 MB cache. Single or dual processor cache system. 

RAID levels 0, 1,3 and 5. MTBDL more than 4 Mio. hours (500 years). 
Supported computer systems: SUN SPARC, IBM RS/6000, Novell 
NetWare, HP 9000/800/900, Apple, SGI, Motorola, DEC-VAX, ALPHA. 





MICOMPUTER _. psa: Tel.1-300°784*RAID * Fax 1-404 740 9761 


ithe open systems solution pioneer! 


Distributors: USA: DICKENS DATA SYSTEMS ¢ Tel: 1-800-448-6177 * Fax: 1-404-442-7525 * AUSTRIA: SOLID COMPUTER ¢ Tel: ++43-2231-5522-0 * Fax: ++43-2231-552226 
SWITZERLAND: SOLID COMPUTER * Tel: ++41-56-701230 * Fax: ++41-56-713069 * CZECH. REP.: SOLID COMPUTER © Tel: ++42-2-436991 * Fax: +4+42-2-434621 


Circle 243 on Inquiry Card (RESELLERS: 244). 








SESE SES Se OED EEE trates, 
_—— 


Sree, 


<< 3 


Eco-Logical. 


> 2 _ —— : ~~ 














Oha1 aPAU Ue exoy aah oleinci cpm sakevaline)scm-lare| any extra, will save money on your energy 
printers have earned the right to bear the bill, and prevent pollution from electricity 
Environmental Protection Agency’s Energy — generation. Be part of the solution and 
Star™ logo. These computers are so smart, look for this logo when you make your 
they go to sleep when not in use and wake | next computer purchase. To receive a list 
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> Main menu: 
Launch your own 
online service, 
right out of the 
box, with 
Worldgroup. Offer 
users e-mail, | 
forums, multi-user | 
teleconference, 
polls, files, Internet | 
access and more. 


eleconference 
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Worldgroup 
Manager: 

Users access and 
navigate your 
system with 
Worldgroup 
Manager, a Windows 
client. With the click 
of an icon, users are 
connected and 
logged in to your 


is 





Teleconference: 
Users can 
simultaneously 
chat, whisper, 
sketch 
diagrams, 
transfer files 
and more with 
each other in 
real time. 


Multimedia Demme 


Forums Fie Beat 


File Edit View Message Forum Options Window Help 






Forums: Create 
up to 10,000 
group message 
areas or Internet 
newsgroups for 
users to exchange 
ideas on a variety 
of topics. A map 
even helps users 
track conversation 
threads visually. 









freroesrtesreestteren 














Drawing Board 


if $ US! 
Hi Mend week acai? 


Open Your Windows to the 
World of Online Computing 


Worldgroup™. Bring the World a 
Click Away. 

The newest, smartest generation of 
online software isn’t coming from 
Microsoft. Or CompuServe. Or America 
Online. It’s coming from you — and 
Galacticomm, the creator of The Major 
BBS®. It’s called Worldgroup. And it’s a 
client/server online software platform 
that brings the world to you. 


Think of Worldgroup as the bridge that 
links the people and resources within 
your company to the world beyond. With 
the click of an icon, you can network 
your entire business world — customers, 
stockholders, prospects, field staff, dis- 
tributors, vendors, the press and more — 
together online! 


Worldgroup. The 
World’s Most 
Powerful 
Client/Server 
Online 
Platform. 

By running your 
own online ser- 
vice, you have 
100% control 
over the content, 
presentation and 























revenue of your system. And 
Worldgroup’s client/ server approach 
makes it easy for anyone to use. 


The client runs under Windows on your 
users’ machines. Its multi-threaded 
architecture lets them do all sorts of cool 
things simultane- 
ously. Like 
down- 
load 
files 


in the V forldgroup provides 


background, communication model that brings 


while read- the Ante wii and the outside 
: world together in a secure, 
ing new productive environment. 
mail. Or 


auto update new versions of applications 
transparently. 


The server runs on a single 486 or 
Pentium DOS machine and can handle 
up to 256 users online at once. You can 
make your service accessible via modem, 
serial ports, TCP/IP, Novell LAN, ISDN 
and X.25 networks. 


Worldgroup. The Best of 


Both Worlds. 

Worldgroup gives you the best of work- 
group software and commercial online 
services. E-mail, group discussion areas, 
file libraries, teleconferencing, surveys 
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The Major BBS is a registered trademark of Galacticomm, Inc. All other products are trademarks of their respective companies. 


and more are all built in. Add images, real- 
time video and more with Worldgroup’s 
multimedia extensions. You can gateway to 
existing message systems via MHS or 
UUCP. And that’s just the beginning. 


Worldgroup. A World of Resources... 
A Phone Call Away. 


As a Galacticomm customer, you'll 

also receive world-class support. 
We'll help you 

make your 

online service 

a SUCCESS. 







So open your 
Windows to 
the powerful, 
smart new 
Worldgroup 
of online 
computing today. Call your Galacticomm 
dealer or call us at 800-328-1128 (or 305- 
583-5990 outside the U.S. and Canada). 
You can also send e-mail on the Internet 
to sales@gcomm.com and access our 
home page by pointing your Web browser 
to http:/Awww.gcomm.com. 


(GALACTICOMM 


Bringing your vision online 
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MICROSOF Ts 
WINDOWS... 
COMPATIBLE 


Online Interactive Software 


Galacticomm and Worldgroup are trademarks of Galacticomm, Inc. 








Only one magazine has been taking readers 
to the front lines of the microcomputing 
revolution since its inception almost two 
decades ago—BYTE! 


Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you'l find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 


including: 


on tn 
® Kernighan and Ritchie on C Leading Edge 


JAY RANADE / ALAN NASH editors 
® Stroustrop on C++ 





® Seminal pieces by Wozniak $24.95 (Paperback) 


® Articles covering the most important 
operating systems developments 


® BYTE Awards from 1989-1992 


® First-announcement product advertisements 


You won't want to miss this invaluable new “best of” collection. Of course, all the bits of 
microcomputing’s most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of BYTE. 


Available at your local bookstore 
or call toll-free 1-800-822-8158 
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Convert any Use any bitmap as Helpful popup Use innovative tab Embed or attach custom toolpads 
application into button face or combine  ButtonClues™ buttons to create multiple on any program window 
a Windows shell text and bitmaps button “layers” 


Create floating pad 
palettes that pop up 
automatically 

or on-demand. 










Buttons can launch 
programs, run 
recorded macros, 
send menu/keystroke 
commands and 5 ocuments aph ae 
execute DDE 
commands 


a a 





Add a macro 
recorder, task 
manager and run... 
processor to any 
toolpad 
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¢ Standardize the look, feel and function REvIEws 
across applications from different “The toolbar utility to end all othe: utilities” 
vendors. eet WORLD 





“Almost revolutionary” 





¢ Create customized shell to replace tiie ae 





Program Manager. 


¢ Add BalloonHelp and ButtonClues to 


any application for ease of use. 


“Among the most impressive 





inter-application automation tools 
for Windows” 
- COMPUTER SHOPPER 


“Stands head and shoulders above anything 
else of its type in my experience’ 






¢ Automate repetitive and complex tasks 





with macros, DDE, scripts, etc. 





- WINDOWS ON-LINE 





¢ Automate data sharing across Windows, 


DOS and host-based applications. 














$89 
$199 


STANDARD EDITION 
PROFESSIONAL EDITION 


1201 WEsT pecan STREET / ATLANTA, GEORGIA 30309 
30-Day Money Back Guarantee Fax. 404.892.0981 








* For more info call our FAXBACK LINE 404-892-1309 











EASYCOM GALILEO 
Just Plug & Phone! 
The true PC and telephone integration. 


| 














Record instantly 2aking and repay! ita Riemer: 


speaking! Talk on tl SEE 
documents with your local. 
- Drive EasyCom Gali 


All communication features integrated: 
Telephony + Sound / Voice / Modem / Fax 


TMF keys! ... and much more! 


General specifications: Audio & Sounds: By BuroBotics 

ISA 16 bits Plug & Play, powerful proprietary 16 bits Stereo / 48 Khz sound and OPL3 Seeker ye oh 1295 Mies, 
interface (COM port independent), totally evolutive synthesis, MPC II & Microsoft Sound System | 

(DSP based), auxiliary COM port emulation for full foe Sound Blaster and Ad Lib games ___ +41 22 7792255 or 22 7791504 fax 
compatibility with any communication software. compatibility, MPU 401 MIDI Interface (uart), | 

; Windows 3.1, 3.11 and DOS drivers. IDE CD-ROM interface. 

External I/O connections: Voice Mail System: 


Microphone input, line-in, CD-in, line-out, | Countless Voice servers and Answering J ae 
motherboard speaker in, speakers out, phone line, | machines, Fax on demand and remote querying e 


handset line. / DTMF keys. 
Fax / Modem 14400: 
Integrated Telephony: V32bis, V32, V22bis, V22, V42, V42bis. 


Twin independent lines (handset/local fax and —‘ Terminal emulation and transfer. 
external phone line), powerful handset 017, V29, V27ter, V21, V23. 
management, full duplex handset and/or Std. COM port, Class 1 & 2 protocols. 
= epvokor hows, spy mode, recording and replay Software: 
hone conversation, PBX management directly _ All functions are fully integrated and managed 
B from the PC (calls transfer and routing), access to by the powerful native EasyCom software 
_ @ telephone directories in any database. under Windows 3.1, 3.11 and Windows 95. 


right 1995 BuroBotics SA. All nents reserved. Product and et names listed are trademarks or trade names of their respective owners. 





Visit us at COMDEX 95 


Windows standards compatibility, all Windows compatible networks supported. 
PTT approval in more than 15 worldwide countries in process. Competitive price policy. 
Distributors and OEM integrators welcomed. 
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3-L) GRAPHICS 
TECHNOLOGY 


More powerful and sophisticated ways to create and display 3-D computer 
graphics are appearing right before your eyes 


isplaying 3-D objects on a 2-D screen 
has always been a special challenge. 
We want computers to be a window 
on the worlds of reality and imagina- 
tion, and we judge few things so impressive as well- 
done 3-D graphics. 

As interest in remarkable 3-D graphics in appli- 
cations and entertainment continues to grow, so does interest in 
the standards programmers use to create these 3-D wonders. 
These new and emerging standards include OpenGL, Quick- 
Draw 3D, and others. In “3-D Steps Forward,” John Foust ex- 
amines the characteristics of standard APIs, file formats, and 
languages. Considerations include platform support and capa- 
bilities, 3-D standards in OSes, and hardware manifestations. As 
president of Syndesis, whose Interchange software translates be- 
tween over 30 3-D graphics file formats, Foust brings consider- 
able 3-D graphics expertise and experience to this overview of 








prisingly, most of the 3-D graphics for television 
and films is born on computers not so different 
from what you have on your desk, with off-the- 
shelf software. Grant Boucher’s “Desktop Hol- 
lywood FX” shows how studios create astonish- 
ing effects with fairly modest machines. He works 
on challenging computer animation for TV shows, 
factuding “Star Trek: Voyager” and “Seaquest DSV” for Steven 
Spielberg’s Amblin Imaging effects company. 

With the synergy of hardware, software, and human imagi- 
nation, 3-D computer graphics technology is becoming more 
mature, more real, and so easily accessible you might find your- 
self trying out some 3-D projects on your own. & 

—Edmund X. DeJesus, Senior Editor 
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Desktop Hollywood FX Assets in Wonderland  3-D Steps Forward 


emerging standards. 

Those standards can help bring inanimate data to life on-screen. 
Financial data visualization software helps stock analysts and 
other financial experts keep track of a blizzard of numbers and sta- 
tistics, acquired in real time from a variety of sources, and rep- 
resent them in ways that are immediately understandable. In “As- 
sets in Wonderland,” David Baum looks at new software products 
out on the rim of virtual reality that can display this information 
in new and more useful forms. The 3-D color animated images 
change as the data does. Trends may manifest themselves as dif- 
ferences in size, color, or motion. Baum has written about sci- 
entists using such visualization software before. Now the tech- 
nology is becoming more mainstream and more applicable to 
the kinds of data-handling problems we all face. 

To some, more serious even than money is entertainment. Sur- 


Features, formats, hardware 
support, and using OpenGL, 
QuickDraw 3D, and other 
emerging standards in 

3-D graphics. .... 23 


Interactive 3-D financial 
visualization software puts 
numbers in perspective 
with colors, shapes, and 
animation. ......... 111 


Surprise: Hollywood special 

effects wizards create mind- 
blowing scenes using off-the- 
shelf software on computers 


like yours........... 103 
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Austin PowerPLUS -1600 





“The Austin PowerPLUS-100 


is one of our favorites.” 
— PC Magazine 


100MHz Intel® Pentium’ Processor 
16MB High-Speed RAM 

256KB High-Speed L2 Cache 

64-Bit PCI Video Accelerator - 4MB VRAM 
4X Enhanced IDE CD-ROM Drive 
28.8Kbps Fax/Modem 

MS-DOS 6.22, Windows for 
Workgroups 3.11 

Pre-Installed Microsoft® Office Standard 
or Professional Available 

3-Year Parts & Labor Warranty 
7-Day/24-Hour Lifetime Tech Support 
Energy-Star Compliant 


Desktop or Mini-Tower Chassis p enti um 
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Austin PowerPLUS-75 





¥ 





“A full-featured machine at an 


eminently reasonable price.” 
— PC Magazine 


75MHz Intel Pentium Processor 

16MB RAM 

256KB Asynch L2 Cache 

64-Bit PCI Video Accelerator - 2MB DRAM 
4X Enhanced IDE CD-ROM Drive 
MS-DOS 6.22, Windows for 
Workgroups 3.11 

Pre-Installed Microsoft Office Standard 
or Professional Available 

3-Year Parts & Labor Warranty 
7-Day/24-Hour Lifetime Tech Support 
Energy-Star Compliant 

Desktop or Mini-Tower Chassis 
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We Go to Extremes for You 


Austin’s PowerPLUS desktop systems are making 
an impressive debut. Fast, Faster, Fastest. . . 
PC Magazine, in its May 30, 1995 issue, awarded 
its prestigious Editors’ Choice to not one, but two 
of these Pentium processor-based systems — the 
Austin PowerPLUS-100 and PowerPLUS-75. And 
our PowerPLUS-120, with the fastest Pentium 
architecture available as well as 1OOMB/second 
PCI combined data streaming, won an Honorable 
Mention in the same review! 





AUSTIN 


A Division of IPC Technologies, Inc. 


How do we pull it off? Global Resources... Austin 
is a division of IPC Technologies, so we bring you the 
resources of a diversified global organization. You'll 
find award-winning technology in all our products 
— from notebooks and multimedia PCs to network 
servers and POS systems. We cover our desktops 
with a three-year parts & labor warranty and a 
30-day money-back guarantee. Factor in Austin’s 
extreme commitment to responsive service, and you 
have the Austin winning equation. 











300-871-0445 


2121 Energy Drive, Austin, Texas 78758 
512-339-3500 ¢ FAX 512-454-1357 


Government Sales: 800-833-4472 
Fortune 1000 Sales: 800-622-5506 
Canadian Sales: 800-338-1565 
International Sales: 512-339-3547 


For More Information By Fax: 800-341-7500 
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Amazing special effects require modest hardware and software, but you’ll need an extraordinary imagination 


GRANT S. BOUCHER 
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n the pilot episode of United Paramount 
Network’s flagship show Star Trek: Voy- 
ager, the sleek state-of-the-art starship pur- 
sues a Maquis vessel into the deadly plasma 
storm—ridden Badlands. Navigating through 
this space hazard, the U.S.S. Voyager’s crew 
suddenly encounters a large, fast-moving 
energy wave of unknown origin. Terrify- 
ingly, the Voyager is swallowed completely, 
its hull searing in a sea of white-hot fiery 
energy, and swept to the other side of the 
galaxy, never to return home. 

It may surprise you that this scene was 
not created at a cost of $20 million, using 
hundreds of Silicon Graphics computers 
running expensive software costing more 
than a house. Instead, Amblin Imaging, 
Steven Spielberg’s CGI (computer-gener- 
ated imaging) special-effects facility, used 
desktop computers running off-the-shelf 
software to create the swirling Badlands, 
the cyclone-like plasma storms, the galac- 
tic wave, and even the Voyager itself as 
it was swallowed by a digitally created sea 
of fire. 

Amblin Imaging’s current platform of 
choice is NewTek’s LightWave 3D ($995 
for IBM, Mips, and Silicon Graphics com- 
puters) running on 275-MHz Digital Equip- 
ment Alpha—based Carrera Computers PCs 
running Windows NT 3.5. Previously, Am- 
blin also used LightWave 3D running on 
a Commodore Amiga 2000/040 ($2500) 
equipped with NewTek’s Video Toaster 
($2395) desktop video hardware and soft- 
ware (which includes LightWave 3D). 

By the time you read this, NewTek will 
be shipping LightWave 3D 4.0 for IBM 
PCs, all Silicon Graphics computers (in- 
cluding the popular Indy and Indigo lines), 
and, of course, all Amigas. In short, any 
machine that has a Digital, Intel, Mips, or 
Motorola CPU or that can run NT can now 
create the kinds of effects shown on TV se- 
ries such as Star Trek: Voyager, SeaQuest 
DSV, Sliders, The X-Files, Babylon 5, VR.5, 
and virtually every other science fiction— 
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cial Amblia ineging Edition > Amblin previews all 
CGI animation by using 
the DPS PAR, areal-time 
video display card for PCs 
and Amigas that stores 
and plays rendered ani- 
mations. Its superb out- 
put, which is suitable for 
TV or VCR, can 
even be used 
for final output 
or for on-air 
broadcast. At 





A wireframe model of an asteroid a recent NAB 
is created in LightWave (left) and show, DPS an- 
draped with a texture map (top) nounced a suc- 
to produce a complete rendered cessor to the 
asteroid (right). DPS PAR, Per- 
ception Video, 

which has even 

better image 

rr quality, runs on 

a PCI (Periph- 





related TV show. Somewhere, somehow, 
LightWave 3D is involved. 


Planet Construction 101 

For one Star Trek episode, Amblin Imag- 
ing created a Saturn-like planet with rings 
composed of planetoid-size asteroids (see 
the images above). Below is a list of the 
steps Amblin uses to create realistic 3-D 
planets. 


* Create surface textures for the planet. 
Use as a source commercial CD-ROM tex- 
ture and image libraries, books (check 
copyrights), or the backyard. Amblin dig- 
itally scanned a photo of terrain using an 
Epson 800C color scanner at 600 dpi, us- 
ing the Scantastics (Adept Solutions/Sec- 
ond Glance) software driver in Adobe Pho- 
toshop on an Apple Mac Quadra 900. 

° Using Photoshop, adjust the contrast, 
color, and gamma (i.e., the ratio of lights to 
darks) until the desired planet is obtained. 
° Save the image (called the “texture map’’) 
in Targa format from Photoshop. 

° Load a planet (1.e., any default sphere 
object) in LightWave 3D. 

° Load the saved texture map. 

© Use a spherical map to paint 
the planet with the 
texture. In ad- 
dition, 
superim- + 
pose an- 
other sphere with a transparent 
cloud texture on the planet-surface sphere, 
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creating realistic atmosphere. 

* Position the planet in the frame. (You 
can even make the planet rotate slowly 
during the sequence by selecting a begin- 
ning and ending rotation angle; the com- 
puter calculates all positions in between.) 
° Light the planet. A light to the upper left 
of the planet simulates the sun shining down. 
¢ “Render” one test frame. Complex math- 
ematical formulas determine how lights 
interact with objects and create a digital 
photograph of the virtual scene. Depend- 
ing on the complexity of the scene and the 
speed of the computer, a single frame can 
take seconds or hours to render. Adjust 
any incorrect features and render another 
test frame until the planet looks perfect. 
® Render the entire animation or sequence 
of individual frames. 

* Compile all the rendered frames on a DPS 
PAR ( Digital Processing Systems Personal 
Animation Recorder). Use specialized hard- 
ware and software to record them frame 
by frame to an expensive VCR, or compile 
them into a QuickTime or Flick animation 
for easy viewing. 












A side view of the wireframe model of the Voyager 
starship, as seen in LightWave 3D. 


eral Component Interconnect) bus, and uses 
SCSI-2 hard drives and NT-compatible soft- 
ware, all for the same price as its predeces- 
sor ($1995 without a SCSI-2 drive). 

One problem with the PAR is that the 
JPEG algorithm used to compress rendered 
images onto the PAR’s dedicated display 
drive makes stars appear too large and 
bright—a bad thing when showing tests 
to Star Trek’s producers. This inherent 
JPEG artifact, caused by the mathematics 
used to reduce the size of the image, has 
nothing to do with DPS’s superb product. 


Virtual Starship 

For shots that are impossible to achieve us- 
ing the actual 5-foot Voyager model, Am- 
blin Imaging created the 3-D, CAD-like 
“virtual Voyager” for the pilot, using the 
construction blueprints, photographs, and 
much hands-on study (see the image be- 
low). Every part of virtual Voyager’s surface 
was textured using high-resolution digital- 
image texture maps from 4- by 5-inch neg- 
atives of the actual Voyager model, scanned 
by aservice bureau. No expensive 3-D dig- 
itizing (wherein a laser records the shape 
of a physical object as data) was required. 
When it was completed, the 
virtual Voyager 





TATISTICA® (for Windows) = A complete data analysis system with 4 i: Tt St ee ee eens 
ousands of on-screen customizable, presentation-quality graphs fully = ay : 

tegrated with all procedures = Comprehensive Windows™ support, OLE 
slient and server), DDE, customizable Auto Task toolbars, pop-up 
enus = Multiple data-, results-, and graph-windows with data-graph 
nks = The largest selection of statistics and graphs in a single system; 
ymprehensive implementations of: Exploratory techniques with advanced 
rushing; multi-way tables with banners (presentation-quality reports); 
onparametrics; distribution fitting; multiple regression, general nonlin- 
ar estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
ise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
ctor analysis; cluster analysis; multidimensional scaling; canonical cor- 
Jation; item analysis/reliability; survival analysis; a large selection of 
me series modeling/forecasting techniques; structural equation model- 
1g with Monte Carlo simulations; and much more ® On-line Electronic 
fanual with comprehensive introductions to each procedure and exam- 
les = Hypertext-based Stats Advisor expert system = Workbooks with 
\ultiple AutoOpen documents (e.g., graphs, reports) = Extensive data 
1anagement facilities (fast spreadsheet of unlimited capacity with long 
yrmulas, Drag-and-Drop, AutoFill, Auto-Recalculate, split-screen/vari- 
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Quick STATISTICA (for Windows) = A subset of STATISTICA; 
-omprehensive selection of basic statistics and the full analytic and presen- 
ation-quality graphics capabilities of STATISTICA ® Price $495. 


STATISTICA/QC - Industrial statistics add-on package (requires STA- 
[ISTICA or Quick STATISTICA for Windows) = The largest selection of 
ndustrial statistics in a single package; quality control charts (compatible 
vith real-time data acquisition systems), process capability analysis, R&R, 
sampling plans, and an extremely comprehensive selection of experimental 
design (DOE) methods = Flexible tools to customize and automate all 
analyses and reports (incl. “turn-key” system options, and tools to add 
custom procedures) = Price $495. 
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Wihere to Find 


had no limitations on the distance it could 
travel, its rotation or camera angles, or its 
moving parts. It’s also possible to burn, blow 
up, or duplicate this Voyager without dam- 
aging the original: Just make a copy, and 
then modify only the copy. In one episode, 
virtual reflective mirrors inside a cave all 
around the Amblin Voyager reflected the 
ship realistically, but the LightWave “cam- 
era” was invisible. With the real Voyager 
model, real mirrors would have shown the 
lights, camera, and crew: most undesirable. 











Call Today For Your Free Evaluation Copy 


If you're coding Windows client-side applications with VisualBASIC, 
Power-Builder, Visual C++, or any standard 4GL and want fast 
connectivity to any UNIX or Windows NT server-side applications— 
Call today for your free EZ-RPC Evaluation Copy. 


1-800-809-8988 


K 
N. NobleNet 


NobleNet, Inc., 337 Turnpike Rd., Southboro, MA 01772 
508-460-8222, FAX 508-460-3456 E-mail: sales@NobleNet.com 
Regional Distributors in Europe and Pacific Rim 
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NobleNet EZ-RPC 
Sets The Standard For Easy-to-Use 
Middleware Development Tools 





The award-winning NobleNet EZ-RPC does all the RPC coding 
today—fast and easy—that the standards bodies only promise. 
It partitions and distributes APIs among all the key platforms. 
From and to AIX, HP-UX, Macintosh, NetWare, Open VMS, 
OS/2, SCO UNIX, Solaris, Sun/OS, and other popular UNIX 
systems, Windows 3.x, and Windows NT (Intel and Alpha). 
Clients AND servers. Without retooling, retraining or recoding. 


e Distributes C and C++ code with no source modification 

e Buffers developers from complex network coding 

e Supports fast code partitioning for rapid prototyping 

e Automatically generates WinSock-compliant DLLs and makefiles 
e Includes complete ONC RPC libraries for NT, Macintosh & Windows 


SEC AUCE: Td Desktop Hollywood F/X 


Also, because this Voyager 
is actually 1000 feet long 
(inside the computer, that is), einen -ups BP 
the hull and the passing of cameras through 
the windows are now possible—a feature 
the producers of Star Trek: Voyager hope 
to take advantage of in the future. 


Past, Present, and Future 

Microsoft’s purchase of RenderMorphics 
and Apple’s announced QuickDraw 3-D 
standard mean that both vendors might 


: ‘econ Number 





Name 
= 
Adress 
‘yap 





eee : 









Circle 253 on Inquiry Card. 






: ‘CiSatetip : _ 
= Please allow up to8 weeks for this cage to become eficctve. 


include 3-D extensions right in their 
OSes. Word processors will be able 
to display 3-D animations as part of 
_ adocument, for example. The ambi- 
— tious idea is to make 3-D operations 
as simple and as universal as icons and 
cut-and-paste operations are now. 
Making movies with new animated 
graphics standards, including MPEG, 
QuickTime, Video for Windows, and 
VTASC (from NewTek), will keep 
getting faster, easier, and less expen- 
sive. Graphics accelerator cards that 
support these standards and the new 
Silicon Graphics—sponsored OpenGL 


=/4) format are already arriving for the desk- 


top computer. Of course, not everyone needs 
to create 3-D computer-generated special 
effects every day, but with the increasing 
power of desktop hardware and software, 
the capability exists to do just that. Ml 


Grant S. Boucher is supervising animator at 
Amblin Imaging in Los Angeles. You can con- 
tact him at 74237.1146@compuserve.com 
in this quadrant of the galaxy. 
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The World’s First 


SuperComputer ( 


Nothing compares to the computing power 
of the ACTion AXP275 RISC PC—the first 
Personal SuperComputer. The PCI—based 
ACTion System from BTG uses Digital 
Semiconductor’s Alpha 21064A 64-bit 
microprocessor, with a cycle time of 275 
MHz-—the fastest processor available today! 


Capable of peak execution rates of 555 
MIPS, its performance is equivalent to a 
supercomputer. Imagine what you can do 
with this much computing power! 


With Microsoft® Windows NI™ installed, 
the ACTion Alpha AXP275 provides the 





same familiar user interface as the MS 
Windows operating system, and runs MS 
DOS and all 16—bit and 32—bit Windows 
applications. 


Powered by Digital and Microsoft 
Graphics by Nokia and Number Nine 
Storage by Hewlett-Packard and Toshiba 
Networking by Cogent. 


To learn more about the ACTion AXP275 
or any other of our ACTion System 
computers, including Pentium, call: 


(800) 449-4228 
FAX (703) 876-1920 


“We recommend the Action AXP 275 


as an excellent all-around NT 
workstation.” 


BYTE Magazine, March 1995 


“WHOOSH!” 
Windows Magazine, March 1995 


“AXP275 streaks from the gate, 
shatters records, the stopwatch” 
Government Computer News, 

February 6, 1995 


“Alpha cleans Pentium’s clock” 
Windows Sources, February 1995 


“As good as it gets if you need 
speed” 
PC World, February 1995 


“Action AXP275 runs NT 
at full throttle” 
PC WEEK, November 7, 1994 


The AXP275 offers the 
fastest Win32 performance 
we’ve seen...” 

Windows Sources, February 1995 


“Every component of this 
computer is representative of 
the best technology available.” 
PC World, February 1995 
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O Datapro on CD-ROM _ 

Now you gain virtually instant 
access to Datapro’s product and tech- 
nology services from your own PC, 
with DataproonCD-ROM. — 

Menu-driven software makes it 


simple to browse through the table of 


contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica- 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 
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<EEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com- 
puting. Multimedia. ATM. Strategic plan- 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom- 
puter to sort through all the publications 
that end up on your desk. Sure, consul- 
tants can help, as long as you're willing to 
pay as yOu go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro’‘s 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe- 
clalists and more than 100 expert ana- 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 


An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro’s compre- 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data- 
pro to stay up to date. Sales and market- 
ing professionals count on us to help’ 
them track trends. And vendors turn to 
Datapro to size up the competition. 


Datapro’s line of comprehensive 
information services can meet all 
your needs. 

With Datapro‘s complete line of infor- 
mation services, you're always in the 
know no matter what your concerns. 


Product and Technology Services 
@ First Looks. Keep tabs on major 
developments in information technology 


® Available on CD-ROM. 


until a complete report is available. 

© User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

@ Technology Concepts. Stay ahead of 
the game when it comes to vendor strate- 
gies and other vital issues. 

© Market Overviews. Discover the mar- 
ket’s promising vendors and products. 

® Comparison Columns. The effortless 
way to make side-by-side appraisals. 

@® Competitive Outlooks. Put products 
and underlying technology in perspective. 

© Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

@® Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 


Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv- 
er your product message and verify prod- 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro‘s database of infor- 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin- 
gle source tailored to keep sales person- 
nel one step ahead of the competition. 


Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 


Educational Services 

On-Site Seminars. Custom-tailor a cur- 
riculum in any aspect of information tech- 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad- 
dress implementation issues that come 
up in later stages of a project. 


International Services 

© Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro- 
fessionals whose responsibilities extend 
beyond the U.S. 


Market Research Services 

Northern Business Information. A Data- 
pro subsidiary, Northern Business Infor- 
mation is the world’s foremost strategic 
telecom research company. 


Send for a free demo disk today. 


DAIAPRO 


Datapro USA, 600 Delran Parkway, Delran, New Jersey USA 
08075, Tel: 800-328-2776, Fax: 609-764-2812 
Datapro International, McGraw-Hill House eee 
Road, Maidenhead, Berkshire, England SL6 2QL, gy 

Tel: +44 (0) 628 773277, Fax: +44 (0) 628 773628 ae 
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Product & Tech- 
nology Services 
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|] Datapro Online 


_] Reprints and 
Feature Reports 








Business Services 


(|_| Custom Publishing 
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Please send me more information on the following Datapro services: 


Consulting Services Other Services 





(| Help Desk (_] Educational Services 
[| Assist On Demand (| |] Datapro 
Ci Surveys International 


(| Northern Business 


_} On-Call Consulting ice hice 


| | I'm interested in learning more about Datapro on CD-ROM ® 
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Samsung monitors. 


Designed from your point of view. 
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SAMSUNG 
Fan 
a ©1995 Samsung Electronics America, Inc. SyncMaster and UlraClear Coating™ are trademarks of Samsung Electronics. 
* When used with Windows 95” or a Plug and Play operating system conforming lo VESA guidelines. 
Use of the Energy Star Logo is not considered fo be a product endorsement 
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SyncMaster” 17GLI. 


Today's applications demand more trom 
your monitor. That's why Samsung created 
the Gli Series monitors. They work the 
way you do. 


Performance is only part of the reason 
to buy a new |Z inch SyncMaster monitor. 
It has big, bright, crisp, clear images that 
you can depend on year ater year. 


Simplicity is also important. 

The Gli Series offers Plug and Play’ 
compatibility, so you can get right to 
work. Its intuitive controls and on-screen 
programming keep concentration 
where it belongs — on the job. 


Plus, Samsung delivers outstanding 
Value — in the comfort of a three-year 
warranty, and the satisfaction of a 
competitive price. 


Ir you take your work seriously, 
think about an exceptional monitor. 


Think about the SyncMaster 17G1i. 


Atter all, it's your point of view. 


Call 1-800-933-4110 or use fax- 
on-demand at 1-800-229-2239 


for more information. 


| 1280 x1024@60t1z 


Color Temperature Selection 





Actual viewable areas are 14.0” (15GLi) and 16.0” (17Gli). 
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ASSETS IN WONDERLAND 


Virtual-reality interfaces and 3-D software are changing the way financial traders perceive the market 


DAVID BAUM 


t’s just another sunny day at the beach: 
sea gulls, sunbathers, a surfer or two. 
But wait—who’s that guy with the virtual- 
reality goggles talking to the sky? 

That’s Mas Dinero, lead securities ana- 
lyst at Market InSight, keeping an eye on 
utility-stock fluctuations during lunchtime. 
And that’s not the sky he’s talking to, it’s 
a microphone concealed in his goggles. 
He just sold a million shares of Con Ed. 

Farfetched? Not according to Peter 
Rothman, managing partner at Dive Lab- 
oratories, a virtual-reality company. Dive 
has produced a financial-trading applica- 
tion called vrTrader, which lets PC users 
chart market movements by interacting 
with audio and visual cues in an animated 
3-D scene. Market data on stocks, indexes, 
futures, and options is displayed as 3-D 
objects, real-time graphs, and text. Users 
are immersed in a world of color, motion, 
and sound; it’s like walking around in a 
life-size bar chart. Individual investments, 
up to 100 at a time, are the bars, or rather 
poles, that can spin around, change color, 
flash, or give off sounds in response to 
changes in the market (see the screen on 
page 112). 

Market information travels to vrTrader 
via a live data feed from Data Broadcast- 
ing, a financial news service in San Mateo, 
California, that transmits real-time stock- 
market data by cable TV, FM radio, or 
satellite. A decoder box, which is leased 
from Data Broadcasting, captures the data 
and feeds it to the PC in binary format 
through a serial port. The vrTrader soft- 
ware processes the data in real time, map- 
ping current values for particular stocks 
and stock groups to their 3-D representa- 
tions on the screen (see the figure “Live 3- 
D Data” on page 115). | 

“So long as you have the FM radio data 
feed,” Rothman says, “you could run vr- 
Trader on a laptop computer at the beach.” 

You can experience vrTrader’s 3-D 
world on a well-equipped Windows PC, 
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SACO AUCH: Assets in Wonderland 


Dive Laboratories’ vrTrader shows financial data, 
such as the stock prices shown here, as animated 
color 3-D objects. 


preferably a Pentium, with 16 MB of RAM 
and a 256-color display. Optional LCD- 
based shutter glasses (see the photo on 
page 113) add binocular depth to sg 
the 3-D scene, or, for total immer- Ss 
sion, vrTrader Pro supports a complete 
virtual-reality headmount with voice recog- 
nition and spatial sound capability. 

Each 3-D icon can display a dozen 


pieces of information simultaneously. If 
you want to sell your stock when it hits 
$30 per share, you could enter an alert re- 
lated to the price, such as a red flash. When 
the price goes above $30, the visual alert 
(plus whatever sound you associate with it) 
will trigger. Other visual cues can represent 
how an entire industry group is trading as 
a whole. 

“Once you are used to the visual 
metaphors, it is very easy to apprehend a 
lot of information at once,” says Maurice 
Doucet, who is a vice president at Dive. 
Currently, vrTrader can read only live data, 
Doucet adds, but an upcoming version will 
show historical data from a relational data- 
base as well. . 

Donning headgear to watch stock ticks 
might seem a bit, well, extreme. But just 
look at it from Mas Dinero’s perspective. 
If a picture is worth a thousand words, a 

3-D picture must be worth a million, 

right? The better you can perceive the 

j|market’s subtle gyrations, the better 

~ you can reap its rewards. And the big- 

ger the rewards, the more time you can 

spend soaking up sun on pearl-white 
beaches. 


Through the Looking Glass 

Several technologies have 

converged to bring 3-D vi- 

sualization and virtual-reality 
interfaces into mainstream commercial 
use: faster PCs, improved digital-com- 
pression techniques, better video-capture 
boards, high-resolution bit-mapped dis- 
plays, and live data feeds of financial in- 
formation, to name a few. There are even 
software development tools for building 
virtual-reality applications, such as World- 
ToolKit from Sense8, the development en- 
vironment from which vrTrader was built. 

“Virtual reality is the next logical step,” 
says Tom Coull, who is the president of 
Sense8. “Multimedia typically implies pre- 
recorded sound and images; the scene is 
not computed frame by frame on the fly. 
Virtual reality, on the other hand, means 
real-time graphics. It’s interactive. You 
can do anything you want to the objects, 
and they will respond.” 

But where virtual-reality applications 
once required specialized platforms and 
programming skills, WorldToolKit now 
brings the technology to Windows PCs 
and other platforms. It’s a C toolkit of 








about 650 functions that developers can 
use to control real-time simulations, map- 
ping data onto a 3-D display using an ob- 
ject-oriented paradigm. 

Most of the development work involves 
the graphical description of the 3-D world— 
the database, in virtual-reality parlance— 
and writing the behavior for the objects. 
The former involves manipulating prebuilt 
objects from libraries of common visual 
displays—buildings, fish, birds, airplanes, 
cars, what have you—or adding your own 
graphical items from CD clips or a graph- 
ical modeling tool. The latter means hand- 
coding in C or C++. 

WorldToolKit uses the OpenGL API 
and graphics language, developed by Sil- 
icon Graphics but which is fast becoming 
a de facto standard on many platforms, in- 
cluding Windows. Developers use the API 
to give the virtual objects tasks to perform, 
such as dynamically resizing screen icons 
to reflect changes in a stock’s value. 

“The metaphor that you use to repre- 
sent your data is part of the art of building 
these applications,” Coull says. “That’s 
where the developer’s own experience and 
creativity come into play.” 





StereoGraphics’ CrystalEyes visors have LCD lens | 


shutters that alternate views of the monitor for a 
3-D stereoscopic view. 


Getting your arms around these new 
technologies is like chasing a white rabbit, 
so Coull uses another WorldToolKit ap- 
plication as an example. Quantal Interna- 
tional, a start-up firm, developed a visual 
portfolio management tool. Quantal uses a 
“flying” metaphor for its virtual universe. 
Portfolio managers use two mouse but- 
tons to move in three dimensions through 
a cityscape that represents selected stocks 
and securities. 

Quantal’s software is designed to sim- 


plify international portfolio management. 
It can analyze changes in up to 10,000 
stocks in different currencies, with an eye 
toward recommending investment strate- 
gies whenever investment managers wish 
to evaluate and update their holdings, typ- 
ically once a month. 

“There is no good way to represent this 
with a standard 2-D spreadsheet interface,” 
says Terry Marsh, a professor of finance at 
the University of California at Berkeley 
and one of Quantal’s three founders. “So 
we use virtual reality to present an ever- 
changing surface that you can fly above 
and walk around on.” 


Down the Rabbit Hole 

Diving from the aerial view of the city- 
scape into the streets and back alleys of 
Quantal’s virtual world is how users home 
in on a particular industry or group of se- 
curities (see the screens on page 116). For 
example, a group of utility stocks might 
appear from a distance as a skyscraper. 
Once you fly closer, the building comes 
into focus as a group of individual data el- 
ements, representing the data objects them- 
selves. Alighting on that building allows 
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F inancial Engineering | 


“Technical tracinat is all about ohne for patterns and trends,” ‘says 
Brandon Davies, head of Financial Information Technology at Barclays 
Bank Global Treasury Division in London. Davies heads an elite group 
of mathematical analysts, programmers, and product developers 


application to request data about various currencies, 

specifying the time period they wish to examine, 

from the last 30 minutes to the last 30 years. | 
The exchange data comes over the wire and into a hig data. 
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PV-Wave can display financial data as a contour 
map, exposing patterns difficult to visualize 
otherwise. 


known as the Financial Engineering group. His team provides Bar 
dealers with trading support programs to analyze where the market 







Barclays” Biche: 
more than 50 foreign-ex- 
change rates change in 
real time up to 18,000 
times a day. Barclays 
uses PV-Wave to handle 
this expanse of data. 

One custom PV-Wave 


application allows the 


bank’s foreign-exchange 
traders to compare in- 
ternational currency per- 
formance using multi- 
layered color graphs. 
Barclays traders use the 
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base on a Unix server. Subsets of this data can be selected, an- 


alyzed by PV-Wave on a variety of high-end Unix woretors. and 


then displayed as color contour plots, or “heat maps,’ ’ as Davies 
calls them, which show performance at designated intervals (see 
the photo at the left). 

Color, shading, and intensity denote areas of high and low in- 
terest, Davies continues. A new rate, for example, will appear in a 
brighter hue than an older one, so a trader can discern ata glance __ 
the timeliness of the information. Other financial-modeling a Igo- | 
rithms (e.g., relative strength analysis and moving and weighted av- 
erages) can be superimposed on these graphs in another set of col- 
ors. Thus, a change from blue to light blue lo white might fenlene 
the decline of a foreign-currency rate.  . 

“Color is one of the most vital elements in the datainterpreta- 
tion process, ’ Davies says. “It allows the human brain to keep up. 


with the computer processing speed. Most of the time, the traders 


will be uninterested in 90 percent of the information, but until - 
ne start digging, they don’t know which 90 oe , 
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you to drill down to reveal its contents. 

Users can analyze investment options 
by selecting specific countries, industries, 
and stocks of interest. For example, they 
might look at financial securities in Sin- 
gapore or the auto industry in France. The 
portfolio management software performs 
off-line computations and modeling to rec- 
ommend specific holdings in those areas. 

The portfolio management software 
doesn’t perform real-time data visualiza- 
tion from a stock feed, although it could 
potentially, Marsh says. Rather, it draws 
from a Microsoft SQL Server relational 
database of information loaded daily from 
Reuters. 

‘For the most part, real-time data feeds 
that are applied to real-time graphics are 
disappointing,” Coull believes. “The in- 
formation doesn’t change that quickly, and 
thus it doesn’t affect the virtual environ- 
ment very dramatically.” Obviously, this 
depends on the application. 

The Quantal portfolio manager runs in 
Windows NT (on 90-MHz Pentiums and 
up) and interacts with SQL Server through 
any ODBC-compliant (Open Database 
Connectivity) query-and-analysis tool. Pro- 








Cable TV : 
Decoder 





Financial data 
service provider 






Monitor 





PC Virtual-reality 
goggles 


Financial data originates with services such as Data Broadcasting. Data is transmitted via cable TV, 
FM radio, or satellite. When received, it’s decoded with the decoder box. It enters the PC through the 
serial port. The vrTrader software processes the data, and 3-D images appear on-screen. 


grammers, led by Indro Fedrigo, a found- 
ing member of Olivetti-Sixcom, devised 
risk-analysis programs in Visual C++ and 
used WorldToolKit to present the data in 
three dimensions with a virtual-reality 
interface. 

“Computing the optimal holdings for 
10,000 securities is no easy feat,” says 
Marsh. “Our competitive edge is a new 
way of doing that, and a new way to visu- 


alize the results. With our portfolio man- 
ager, computations of this scope can be 
performed in a minute or two on a stan- 
dard 90-MHz Intel Pentium. The biggest 
limitation is the speed of the video card. As 
those get faster, the graphics get more im- 
pressive.” 

However, users must be careful not to 
fly too high, lest their wings get burned. 
There is an important distinction to be 





POWERED BY MOTOROLA. 













TALK ABOUT THE WRITE STUFF. THE HEWLETT-PACKARD LASERJET 5P PRINTER DELIVERS HIGH RESOLUTION 


AT A LOW COST. LASER-QUICK. WIRED OR WIRELESS. IT HANDLES ALL YOUR BUSINESS LIKE NOBODY'S BUSINESS, 


THANKS TO ITS MOTOROLA COLDFIRE™ MCF5102 EMBEDDED CHIP. FROM THE LAST WORD IN PRINTERS TO THE LATEST GARAGE DOOR 


OPENER, PRODUCTS POWERED BY MOTOROLA ARE FAST BECOMING A WAY OF LIFE. 


(AA) MOTOROLA 


Semiconductor Products Sector 


FOR INFORMATION CALL 1-800-521-6274 











made between visualizing data and giving 
financial advice. 

“We can help you interact with the fi- 
nancial data or envision the value of a cer- 
tain composite of securities,” Marsh says. 
“But we don’t tell you when to buy or sell. 
What you do with that information is up to 


99 


you. 


Analyzing the Data 

The Quantal and Dive applications are ex- 
amples of the potential of data visualization 
and virtual reality. WorldToolKit helped 
automate their unique visual worlds, but 
programmers had to drop into C to create 
business logic and perform data-analysis 
functions. 

A step up in complexity leads to VDA 
(visual data analysis) software. VDA tech- 
nologies include the high-speed 3-D graph- 
ics that visualization and virtual-reality 
tools provide and a host of analytical ca- 
pabilities as well. Some of these are math- 
ematics and statistics, signal processing, 
data sorting and subsetting, plotting, color- 
table manipulation, animation, data-point 
differentiation, and interpolation routines. 
There are also tools for building menuing 
systems, GUIs, and hooks to other pro- 
grams. This gives business developers an 
enormous bag of tricks for building com- 
plex trading applications. 

To cope with this huge volume of data, 
firms such as Barclays Bank (see the text 
box “Financial Engineering”’) are using a 
VDA package called PV-Wave from Vi- 
sual Numerics. Most trading houses al- 
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ready have applications in place that mon- 
itor data feeds and report ticks to hundreds 
of thousands of securities, rates, and cur- 
rencies. From these existing applications, 
data structures that monitor market data 
can be created and loaded into the VDA 
package, where they can be treated as vari- 
ables. 

Once the variables have been defined, 
it’s a simple matter to apply the data-analy- 
sis functions (e.g., correlation and regres- 
sion analysis) and use built-in plotting and 
animation functions to visualize the re- 
sults. Plotting the data points from a large 
array labeled Z, for example, 1s accom- 
plished with the simple command: 


PLOT, Z 


where Z is a variable that represents the 
entire data set. Such high-level operators 
make the application code much more 
compact and efficient than FORTRAN 
and other low-level languages. 

Within PV-Wave applications, traders 
can click on a button or pull down a menu 
to select calculation and analysis func- 
tions. They can then visualize the results. 


Advice from a Caterpillar 

Dan Clark, who is director of marketing 
at Visual Numerics, uses an example to 
explain what makes VDA software tick. 
To compare fluctuations in the exchange 
rates of the mark and the pound against 
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the dollar, the changing values of each cur- 
rency could be stored as data points with- 
in ASCII files, a database, or directly with- 
in the VDA package as they come in over 
the live data feed, he says. 

Data for the different currencies from 
a specific time period comes into the VDA 
software. That data is then combined to 
form an array, and 3-D plots are con- 
structed to show the value of the dollar 
against the other two currencies. 

The result is a 3-D surface, with peaks 
and valleys representing the highs and lows 
of the three currencies over the time pe- 
riod. Traders could use this to quickly spot 
trends, such as a line of peaks indicating 
how the value of the dollar is maximized 
whenever a certain combination of the 
pound and the mark occurs. 

Traders could then represent a fourth 
currency, such as the yen, with color, as 
Barclays is doing. “The fourth variable 
could be draped over the 3-D surface con- 
tour of the other three,” explains Clark. 
“This would allow analysts to easily see if 
there is a correlation or decorrelation be- 
tween the surface plots of the first three 
currencies and the color intensities of the 
fourth. Peaks and valleys reveal the chang- 
ing values of the first three variables, and 
‘hot’ and ‘cold’ colors designate the values 
of the fourth.” 

The plots can be stored as images and 
then played back frame by frame. Thus, 
once the VDA software has plotted the 
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The first high-performance 3D graphics workstation' for Windows. 





Ow You need more than a PC with only enough graphics power to play 
video games. But you don’t want to pay exorbitant prices for 
RISC/UNIX workstations either. Now you can get serious 3D 
graphics capabilities — without the high cost and proprietary architecture — 
with Intergraph’s new TD workstations. These new 3D graphics workstations give 
you richer configurations, better performance, and higher resolutions than even 
those RISC/UNIX platforms offer — but TDs cost thousands less. 


With up to six Intel Pentium™ processors and advanced graphics subsystems, our 
new workstations let you interactively rotate 3D designs, create realistic anima- 
tions, and walk through architectural designs — all in real time! You can bring 
your 3D designs to life by mapping textures to surfaces, smoothing jagged lines, 
providing realistic shading and lighting, and making objects transparent. And, 
your designs can move at light speed — even at resolutions up to two megapixels 
— because TDs integrate the industry’s first Intel-based OpenGL graphics 
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accelerators with up to 34 MB of VRAM and bus widths as wide as 280 bits. To top 
it off, Intergraph offers the widest selection of display monitors with your choice of 
17-, 21-, and 27-inch monitors. 


TD workstations give you great flexibility in how you present your designs by 
supporting advanced multimedia capabilities, such as MIDI and waveform sound 
and high-quality video. And, TDs support Plug-n-Play standards and offer up to 
10 PCI and ISA expansion slots, so you can easily upgrade your system by adding 
extra storage and memory. 


TDs offer everything the professional 3D graphics user needs in one system. That’s 
serious business. That’s TD graphics workstations. 


If you need serious, high-performance 3D graphics, give us a call at 800-763-0242 


or ]-205-730-5441. You can also reach us on | NTERGRAPH 


the Internet at hitp://www.intergraph.com. 
COMPUTER SYSTEMS 


Circle 79 on Inquiry Card (RESELLERS: 80). 


TD graphics workstations are powered by the following features: one, two, four, or six 100 MHz Pentium 
processors; up to 1 GB of memory; up to 1 MB true zero-wait-state secondary cache per processor; 64-bit 
memory bus; OpenGL graphics accelerators; 1 or 2 GB Fast SCSI-2 hard disk; 10 Mbits/second Ethernet 
(AUI and 10Base-T); 5 or 10 PCI/ISA expansion slots; and more! 


Smtltondionvaet: aa) Wisinue aie the Wieden | funn arn trecdacnadke af bmenenll Connceaiinn 
ed trademark and Windows and the Windows Logo are trademarks of Microsoft Corporation 






ation. Other brands and product names are trademark 





otice and is subject to applicable technical product descriptions. Intergraph is not responsible for inadvertent errors 
“AL 35894- 0001. Printed in USA. DDAD252A0 











currencies for several time intervals, it can 
create the illusion of animation by flip- 
ping the 3-D images by in rapid succes- 
sion. 

“A similar operation in FORTRAN 
might involve hundreds of lines of code 
for error analysis, boundary checking, and 
so forth, in addition to the algorithm it- 
self,” Clark says. “But VDA tools handle 
such functions as signal processing, ma- 
trix manipulation, data I/O, and animation 
with little or no coding.” 

Barclays has completed a price track- 
ing and hedging system using PV-Wave, 
and it is developing a series of applica- 
tions for pricing and risk management of 
second-generation foreign-exchange op- 
tions. (These options offer features such as 
the ability to hedge exposure to an average 
rate or to create an option on an option. 
Tricky stuff.) 

The data-visualization programs devel- 
oped by Barclays Financial Engineering 
Group have a response time of less than one- 
tenth of a second, according to Brandon 
Davies. Line plots can update almost in- 
stantaneously, and most 3-D plots can up- 
date multiple times per second. Intensive 
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industry leading Make/Configuration Builder 
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full integration into Visual C++, Borland C++, Visual Basic and File Manager 
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math processing might slow the 
response rate down a second or 
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Obtaining a competitive edge IE cenccs cor. 
as a financial trader is a lot like 2 Mill Valley, CA 


looking for a Cheshire cat: Just 
when you think you’ve got a 
clear picture, it vanishes. 
That’s why many analysts and 
traders are looking to 3-D visualization 
technologies to help them gain a more in- 
tuitive grasp of the reams of data they must 
deal with every day. Market data, after all, 
is just numbers, an ever-changing canvas 
of digits and decimals piped in from world- 
wide data feeds. 

It’s easy to miss an important number as 
it moves across a trader’s Telerate screen, 
but a real-time 3-D graph that changes col- 
or in response to a dramatic fluctuation in 
a stock’s price is likely to catch the eye. 
Looking a few years down the road, Coull 
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More than 30,000 sites depend on MKS Source Integrity for their critical development needs. 
Because effective source code management today makes your team more productive tomorrow. 


30 day unconditional 


money 


MKS RCS and MKS Source Integrity are trademarks of Mortice Kern Systems Inc. All other trademarks acknowledged. 





back guarantee. 


"If Cognos, Gupta, Microsoft, and Powersoft all want you to be able to use Mortice Kern Systems (RCS) software configuration 
management tool with their development tools (and they've all built in hooks), maybe you should check it out. Datamation, August 1994. 


Your source code's future depends on how well you manage its past. 







(415) 331-6318 
fax: (415) 331-9148 
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envisions room-size virtual-reality cham- 
bers, with wall-mounted screens, surround 
sound, and motion detectors that respond 
to hand and body movements without im- 
posing gloves, goggles, or even a mouse. 

You think it sounds impressive? No. As 
Mas Dinero says, it’s just another way to 
make a buck. 


David Baum is a freelance business and tech- 
nology writer in Santa Barbara, California. 
You can reach him on the Internet at 5542167 
@mcimail.com or on BIX c/o “editors.” 





Development teams need to track a project's entire history and rebuild past 
versions quickly and accurately—with 100% assurance of reliability and 
MKS Source Integrity (MKS RCS) does all of this— 


and leverages your entire team to its maximum 
productivity. MKS Source Integrity is the most 
comprehensive software configuration management 
(SCM) solution for client/server development 
across multiple platforms. It's project oriented. And 
it is the only system to offer sandboxes, ensuring 
each developer a safe, personalized place to work. 


Take a free test drive with 

MEKS Source Integrity! 

Call 1-800-265-2797 today! 
519-884-2251 


Phone: 


Internet: salesemks.com 
CompuServe User ID: 73260,1043 
MKS Germany: 49-711-16714-0 
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Mobile Assistant I™ 


—a multifunctional device for mobile communications, traffic and information ELECTRONIC TOLL COLLECTION 
management. It brings together all the latest technology such as radio | 

modems, satellite navigation and computer power to give you the best service 

you can expect. 


Mobile Assistant |™ is intended for professionals in areas such as: 
Freight Carriers ¢ Field Service Organizations ¢ Field Sales Organizations 
e Rental Car Agencies ¢ Police- and Fire-Departments ¢ Emergency Road 
Service © Hazardous Materials and Security Transports ¢ Public 
Transportation Systems. 
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OTE THE BOOK 


BYTE Guide to CD-ROM, Second Edition 
by Michael Nadeau 

Includes One CD-ROM Disc 

$39.95 USA 

ISBN: 0-07-882104-5 


Now Fully Revised & Expanded! 


This Exclusive CD-ROM Package Includes 

¢ Sound Clips and Clip Art 

¢ Samples of CD-ROM Applications 
¢ Multimedia Authoring Tools 


Part buyer's guide, part standards guide, 
and part trouble-shooter, the BYTE Guide to 
CD-ROM, Second Edition discusses all 
aspects of this burgeoning technology so 
you can take full advantage. 


-What it is 
-How it Works 
-How to Program for it 


An Authoritative and Comprehensive 
Resource to Using and Programming Telescript 


BYTE Guide to Telescript BYTE Guide to OpenDoc 
by Cronder Concepcion and by David Berkowitz 
Paul Staniforth $29.95 USA $29.95 USA 





ECOND EDITION 


Exclusive Book/CD-ROM 
Package Includes: 


* Over 400 Reviews of CD-ROM Titles 


+ Demos and Samples of 
CD-ROM Applications, such as: 
\, Braderbund’s KidPix Studio, 
Game Tech’s Quarantine, 
and Knowledge 
Adventure’s Discoverers 


Everything You 
Always Wanted 
To Know About 

CD-ROM and More! 





Guide to HYVIE Guide t 


Shortcuts for 
Increased 
Productivity 





BYTE Guide to Optimizing Windows 95 
by Craig Menefee and Lenny Bailes 








$29.95 USA 
ISBN: 0-07-882119-3 
Available June 


ISBN: 0-07-882118-5 
Available September 


ISBN: 0-07-882120-7 
Available September 


Oo SBORN EC 1 Availablenowat your local book and computer stores or call 1-800-822-8158. 
Use your American Express, VISA, Discover, or MasterCard. 


KEY=SF65BYL 





ARIZONA 

Tempe 

Computer Library 
PH: 602-820-0458 


CALIFORNIA 
Capitola 

Capitola Book Cafe 
PH: 408-462-4415 
FAX: 408-462-2536 


Cupertino 
A Clean Well Lighted Place 
PH: 408-255-7600 


Stacey's Professional 
Bookstore 

PH: 408-253-7521 
FAX: 408-253-5861 


Irvine 

Irvine Sci-Tech Books 
PH: 714-733-1002 
FAX: 714-733-0122 


Los Angeles 

OPAMP Technical Books 
PH: 800-464-4322 

FAX: 213-464-0977 


Menlo Park 
Kepler's Books & 
Magazines 

PH: 415-324-4321 


Mountain View 
Tower Books 
PH: 415-941-7300 


Palo Alto 

Stacey's Professional 
Bookstore 

PH: 415-326-0681 
FAX: 415-326-0693 


Sacramento 
Tower Books 

2538 Watt Avenue 
PH: 916-481-6600 


San Diego 

San Diego Technical 
Book, Inc. 

PH: 800-346-0071 
FAX: 619-279-5088 


San Jose 

Computer Literacy 
Bookshops 

PH: 408-435-1118 
EMAIL: info@clbooks.com 


San Luis Obispo 

El Corral Bookstore 
CAL Poly SLO 

PH: 805-756-1101 
FAX: 805-756-5351 


Santa Barbara 
Earthling Bookshop 
PH: 805-965-0926 


Stanford 

Stanford Bookstore 
Stanford University 
PH: 800-533-2670 


COLORADO 
Boulder 

Biblio Tek 

PH: 303-443-7037 


Colorado Springs 
McKinzey-White 
Booksellers 

PH: 719-590-1700 
FAX: 719-531-7631 


Denver 
Auraria Book Center 
PH: 303-556-3230 


Tattered Cover Bookstore 
PH: 303-322-7727 


Englewood 
Softpro Books 

PH: 303-740-7751 
FAX: 303-740-8152 


DELAWARE 

Newark 

University Bookstore 
University of Delaware 
PH: 302-831-2637 


GEORGIA 

Atlanta 

Engineers Bookstore 
PH: 404-221-1669 
FAX: 404-221-1119 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 808-536-9512 
FAX: 808-538-7580 


IDAHO 

Moscow 

University of Idaho 
Bookstore 
University of Idaho 
PH: 208-885-6469 


IOWA 

Ames 

lowa State University 
Book Store 

PH: 515-294-5684 
FAX: 515-294-5669 


MARYLAND 

College Park 

University Book Center 
University of Maryland 
PH: 301-314-7855 
FAX: 301-403-8326 


MASSACHUSETTS 
Boston 

Waterstone's Booksellers 
PH: 617-859-7300 

FAX: 617-437-0997 


Cambridge 
Harvard/Co-Operative 
Society 

PH: 617-499-2000 
FAX: 617-868-7038 


Wordsworth Books 
PH: 617-498-0080 
FAX: 617-354-4674 


Worcester 

Tatnuck Bookseller/ 
Databooks 

PH: 800-642-6657 
FAX: 508-756-9425 


MINNESOTA 
Minneapolis 
Baxter's Books 

PH: 612-339-4922 
PH: 800-626-1049 
FAX: 612-339-6134 
EMAIL: 
tombaxter@aol.com 


NEBRASKA 
Lincoln 
Nebraska Bookstore 
PH: 402-476-0111 
FAX: 402-476-0111 


NEW JERSEY 
Newark 

Newark Book Center 
PH: 201-642-7956 
FAX: 201-642-3345 


Princeton 

Princeton University Store 
PH: 609-921-8500 

FAX: 609-924-9651 


NEW YORK 

Blasdell 

Village Green Bookstore 
PH: 716-827-5895 

FAX: 716-827-5898 


Fairport 

Village Green Bookstore 
PH: 716-425-7950 

FAX: 716-425-4968 


New York 
Barnes & Noble #200 
PH: 212-807-0099 


Classic Bookstore 
PH: 212-466-0668 
FAX: 212-466-0363 


Computer Book Works 
PH: 212-385-1616 
FAX: 212-385-8193 


McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-4105 


Tower Books 
PH: 212-228-5100 
FAX: 212-228-5338 


Rochester 

Total Information, Inc. 
PH: 716-254-0628 
FAX: 716-254-0153 


World Wide News 
PH: 716-546-7146 


NORTH CAROLINA 
Chapel Hill 

Bull's Head Bookshop 
PH: 919-962-5060 
FAX: 919-962-7392 


OHIO 

Cincinnati 

University of Cincinnati 
Bookstore 

PH: 513-556-1800 

FAX: 513-556-5555 


Dayton 

Books & Co. 

PH: 513-298-6540 
FAX: 513-298-7895 


Wilkie’s South 
PH: 513-434-8821 


Kent 

Kent State University 
Bookstore 

PH: 216-672-2762 
FAX: 216-672-3758 


Lima 
Readmore’s Hallmark 
2100 Harding Hwy 
PH: 419-229-2601 
OREGON 
Beaverton 
Book Vault 
PH: 503-646-8119 
FAX: 503-646-4459 
Corvallis 
Oregon State University 
Bookstore 


PH: 503-737-4323 
FAX: 503-737-3395 


Portland 

Portland State Bookstore 
PH: 503-226-2631 

FAX: 503-725-3800 


Tower Books 
PH: 503-253-3116 
FAX: 503-253-4189 


PENNSYLVANIA 
Edwardsville 

Village Green Bookstore 
PH: 717-283-9340 

FAX: 717-283-9367 


King of Prussia 
Gene's Books, Inc. 
PH: 610-265-6210 
FAX: 610-265-6260 
EMAIL: 
genes1@netaxs.com 


Philadelphia 
Tower Books 
PH: 215-925-9909 
FAX: 215-923-5969 


Pittsburgh 
Carnegie Mellon 
University Shoppe 
PH: 412-268-2966 
FAX: 412-268-5592 


West Chester 

Chester County Book 
Company 

PH: 610-696-1661 
FAX: 610-429-9006 


TENNESSEE 

Knoxville 

University Book & 
Supply Store 

University of Tennessee 
PH: 615-974-1049 


TEXAS 

Arlington 

University Bookstore 
University of Texas 
Arlington 

PH: 817-273-2785 


Dallas 
Major's Scientific Books 
PH: 214-631-4478 


Denton 
University Bookstore 


University of North Texas 


PH: 817-565-2592 


Houston 


Major's Scientific Books 


PH: 713-522-1361 
FAX: 713-524-5860 


VIRGINIA 
Blacksburg 

Volume II Bookstore, 
Virginia Tech 

PH: 703-231-5991 
FAX: 703-231-7786 


WASHINGTON 
Bellevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 


Bellingham 
Students Cooperative 
PH: 206-650-3958 


Seattle 

Elliot Bay Book Co. 
PH: 206-624-6600 
FAX: 206-343-9558 


University Bookstore 
PH: 206-634-3400 
FAX: 206-634-0810 


WASHINGTON DC 
Washington DC 
Reiter's Scientific & 
Professional Books 
PH: 800-537-4314 
FAX: 202-296-9103 


WISCONSIN 
Milwaukee 

Harry W. Schwartz 
Bookshop 

PH: 414-274-6400 
PH: 800-236-7323 
FAX: 414-274-6408 
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111 reasons why we 
changed our name and logo. 


Business Week 
Business Week International 
Business Week Online 
Business Week Strategic Programs — 
Schaum 
College Publishing 
Shepard’s/McGraw-Hill 
CTB (California Test Bureau)/McGraw-Hill 
Glencoe/McGraw-Hill 
London House 
Macmillan/McGraw-Hull School Division 
McGraw-Hill School Systems 
SRA (Science Research Associates)/McGraw-Hill 
SRA Technology Training 
McGraw-Hill Home Interactive Software 
McGraw-Hill Continuing Education Center 
McGraw-Hill Grupo Iberoamericano 
McGraw-Hill Interamericana de Espana 
McGraw-Hill Interamericana de Mexico 
McGraw-Hill Health Professions Division 
McGraw-Hill Healthcare International 
Osborne Books 
McGraw-Hill Professional & Reference Books 
Tab Books 
McGraw-Hill Ryerson Limited Canada 
DRI/McGraw- Hill 
Standard e Poor's 
S&P Equity Investor Services 
S&P 500 Index 
S@P MidCap 400 Index 
S&P SmallCap 600 Index 
S&P Municipal One Million Index 
S&P MarketScope 
SexP Stock Guides 
S&P Corporation Records 
S&P Stock Reports 
S@P Research Reports 


SexP Outlook 
SexP Trendline 
SexP ComStock 
S&P Compustat 
GLOBAL Vantage 
J.J. Kenny Drake 
McGraw-Hill Municipal Screen 
Kenny S&P Information Services 
Blue List 
KENNYBASE 
KENNYCONNECTS 
Standard & Poor’s CUSIP Service Bureau 
Kenny S&P Evaluation Services 
MMS International 
MMS FOREX Express 
S&P Securities, Inc. 
Primis Custom Publishing 
Platt’ 

Standard & Poor’s Ratings Services 
Corporate Ratings 
Financial Institutions Ratings 
Public Finance Ratings 
International Ratings 
Insurance Ratings 
Structured Finance Ratings 
S&P Publishing Services 
Credit Week 
KERO-TV (Bakersfield) 
KGTV (San Diego) 
KMGH (Denver) 
WRTV (Indianapolis) 
Architectural Record 
Construction News Publishing Network 
Engineering News-Record 
EW. Dodge 
Dodge Reports 
Dodge Bulletins 


PRESENTING 


Dodge DataLine? 
Dodge Market Leader 
Dodge LeadTime 
Sweets Group 
Sweet's Catalog Files 
SweetSource 
Aviation Week & Space Technology 
Aviation Week Group Newsletters 
B/CA & A/C Flyer 
World Aviation Directory 
BY FE 
Data Communications 
Data Communications International 
Datapro Information Services 
National Software Testing Laboratories 
Northern Business Information 
LAN Times 
Open Computing 
The Physician & Sportsmedicine 
Postgraduate Medicine 
Hospital Practice 
Chemical Engineering 
Electrical Power International 
Electrical World 
Energy & Business Newsletters 
Environmental Engineering World 
Modern Plastics 
Modern Plastics International 
Power 
Utility Data Institute 
Tower Group International 
TowerNet 
Tower Group International Canada Inc. 
UCB Canada Inc. 
TransGlobal Logistics 
TradeRef 
Global Finance 
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The McGraw-Hill Companies 


If you're surprised by the extent of the McGraw-Hill brands and 
companies listed above, then you'll understand why we've included 
them in our name. The change reflects the breadth of our respected 
businesses and our growing commitment to the diverse strengths of 
our people. It also expresses our pride in being a leading information 


services organization, offering valuable analysis and knowledge to 
worldwide markets through a broad range of traditional and 
electronic media. While we will always embrace the McGraw-Hill 
values of high quality and editorial integrity, our new name serves as 
a reminder that we are equally dedicated to looking ahead. 


Financial Services * Information and Media Services * Educational and Professional Publishing 





3-D) STEPS FORWARD 


Emerging standards, from a variety of sources, promise to simplify 3-D graphics development 





JOHN FOUST 
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Svs are great, that’s why every- 
one has one,” goes the old joke. The 


history of computer graphics is littered with 
now-unused standards and out-dated 
acronyms from yesterday’s technology. 

Today, emerging standards for 3-D 
graphics hardware and software are leav- 
ing the relatively obscure realms of scien- 
tific visualization, engineering, and com- 
puter animation, and appearing in ordinary 
operating systems and applications. 3-D 
graphics standards include APIs that define 
standard sets of graphics functions for pro- 
grammers to use and specialized hardware 
to accelerate those functions, as well as 
file formats to help pass data from one 
program to another. 

What’s different about the latest stan- 
dards? These technologies certainly affect 
the users of 3-D programs, but they’re also 
working their way into everyday applica- 
tions like spreadsheets, presentation graph- 
ics, and even your next operating system. 
(The World Wide Web is also becoming 
three-dimensional: see the textbox “VRML 
and the 3-D Web” on page 124.) The flow 
of technology is unusual, too. We’ ve come 
to expect that new high-priced, high-pow- 
er technology will eventually drop in price 
and become commonplace. While true for 
3-D graphics, there’s also an interesting 
flow from so-called “low-end” computer 
game technology up into common per- 
sonal computers. 





OpenGL 

OpenGL is a graphics programming stan- 
dard that began as a proprietary API but 
then evolved to become a cross-platform 
success. It started on Silicon Graphics 
workstations but is now part of OSes like 
Windows NT and OS/2. It is most popular 
in mechanical and architectural CAD, an- 
imation, and simulation because of its 
growing use on various workstations, and 
the extra speed that specialized hardware 
delivers. 
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VRML and 
the 3-D Web 


IRIS GL became OpenGL, which be- 
gat Open Inventor, which fostered 
VRML (Virtual Reality Markup Lan- 
guage), a standard for 3-D graphics for 
the World Wide Web. By defining a 
new file format to represent 3-D 
scenes, and by creating stand-alone 
viewing programs for that file format, 
today s browsers could handle 3-D 
scenes. Silicon Graphics was eager to 
promote Open Inventor, which has an 
ASCII file format representing a scene. 


D Steps Forwar 





WebSpace is an add-on for Web browsers to view 
3-D VRML Web pages. 


Inventor seemed to fit well with the objectives for a 3-D extension to the Web. 
VRML represents 3-D geometry, motions, and Web links. VRML files are a 
subset of Inventor scene files, with the minor addition of cube, cone, and cylinder 
primitives, plus ways to define links to other Web locations and 3-D files. With a 
VRML viewing tool, Web pages can now include animated 3-D graphics. The 
VRML viewing tool reads the almost-Inventor file and renders it to your screen 


using local processor power. 


Silicon Graphics’ release of C++ parsing code for Inventor files spurred the de- 
velopment of the first VRML viewers. In March, Silicon Graphics and Template 
Graphics Software introduced the first VRML viewer called WebSpace, an add-on 
module for existing Web browsers (see the screen above). Other companies soon fol- 
lowed: Intervista Software announced World View, a VRML browser for Microsoft 


Windows and Macintosh computers. 


OpenGL includes more than 120 func- 
tions to draw 2-D and 3-D data to the 
screen. It supports polygon shading, texture 
mapping (coloring polygons with bit-map 
images), lighting, animation, atmospheric 
effects, depth cueing (dimming objects 
farther from the viewer), and fast rasteri- 
zation (calculating the pixels that fill a 
polygon on the screen). Higher-level op- 
erations, such as CAD-like parts and pre- 
defined subobjects, are left to the applica- 
tion developer. 

OpenGL uses an underlying client-serv- 
er model for interpreting commands. This 
makes it possible (but not necessary) for 
client and server to be on different net- 
worked machines: For example, to use 
your hardware efficiently, the intense float- 
ing-point operations of a 3-D renderer 
could run on a more powerful computer, 
while the display appears on a lower-cost 
workstation. For greatest speed, eliminat- 
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ing any bottlenecks between client and 
server, all operations can run on a single 
computer. 

OpenGL doesn’t have functions relat- 
ed to windowing, so it is not tied to other 
standards like X Windows or Microsoft 
Windows. Instead, vendors develop ex- 
tension libraries for OpenGL for each user 
interface standard. For example, there is 
an OpenGL extension called GLX for X 
Window applications, and another for Tk, 
a popular user interface toolkit for X Win- 
dow development. For Windows NT, Mi- 
crosoft added a layer called wg] that 
connects OpenGL to the window pro- 
gramming interface of Windows NT. Like 
other windowing extension libraries, wgl 
helps connect OpenGL’s drawing abilities 
to the usual programming interface for 
Windows NT. 

OpenGL began in the early 80s as IRIS 
GL, which was a proprietary graphics pro- 





gramming interface 
for Silicon Graphics 
workstations. Years 
of graphics program- 
mers working with 
some of the most 
advanced graphics 
hardware and soft- 
ware refined the 
character of IRIS (a 
type of Silicon 
Graphics computer) 
GL (graphics lan- 
guage). As IRIS GL 
became more popu- 
lar and customers 
wanted to port their 
GL programs to oth- 
er platforms, Silicon 
Graphics opened the 
GL standard to other parties, giving rise 
to OpenGL. 

Due to its open licensing, OpenGL is 
available for environments including Win- 
dows NT Workstation 3.5 and Win32s, 
OS/2, Sun Solaris, Apple MacOS for Pow- 
er Macintosh, Digital Equipment OSF/1 
AXP, and many others. There is even a 
freely distributable “clone,” called Mesa, 
that offers some of OpenGL’s functional- 
ity. OpenGL has been licensed to more 
than thirty vendors, including Microsoft, 
IBM, Digital, Sony, and Evans & Suther- 
land. Addison-Wesley publishes the most 
popular guides to OpenGL, the OpenGL 
Reference Manual and the OpenGL Pro- 
gramming Guide, also known as the “blue 
book” and the “red book,” respectively. 
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OpenGL Hardware Acceleration 

On workstations, OpenGL benefits from 
special-purpose hardware acceleration, 
without which it would be impossible to 
manipulate hundreds of thousands of lines 
and polygons. This hardware ranges in 
power, of course, but also in price, from 
tens of thousands to millions of dollars. 
Now hardware graphics-acceleration tech- 
nology is available in video cards for a 
few hundred dollars. 

Hardware acceleration of simple graph- 
ics functions like line drawing and bit-map 
copying have been present in hardware 
cards for a few years, but now more so- 
phisticated OpenGL functions are appear- 
ing in hardware, too, in cards from S3, 
STB, Creative Labs, and Intergraph. 

For example, under Windows NT, there 
are three levels of support for OpenGL. 
The simplest is software emulation: all 
OpenGL functions are implemented in 
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software (in a new DLL, like many other 
extensions to Windows NT), so any Win- 
dows NT computer can run OpenGL pro- 
grams. Software emulation is slow, how- 
ever. The second level of support is called 
hardware assist, in which an accelerated 
video driver makes an optimized connec- 
tion to the software OpenGL functions. 
This technique is faster than pure software 
emulation, but not by very much. The 
speed increase in this level of support is 
similar to the gains that any accelerated 
video card delivers. The final level is na- 
tive mode, where one or more OpenGL 
functions correspond directly to hardware 
support. 

The 3Dlabs GLINT chip is special-pur- 
pose hardware for accelerating OpenGL. 
(Other similar OpenGL-accelerating chips 
are available from Accel Graphics, ATI, 
Oki, and S-MOS.) The GLINT chip is un- 
usual because it was designed with 
OpenGL in mind. Its hardware accelerates 
OpenGL’s rasterization layer. It also in- 
cludes antialiasing, texture mapping, 
smooth shading of polygonal regions, and 
clipping pixels against stencil masks. Sim- 
ply stated, it answers such questions as 
“Which pixels are in this polygon?” “What 
color are they?” and “Are they visible on 
screen?” 

A native mode driver in Windows NT 
supports the GLINT chip. OpenGL calls 
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are routed directly to the GLINT 
chip. Normal GDI (Graphical De- 
vice Interface) graphics calls pass 
through GDI32.DLL and into the 
GLINT device driver interface. See 
the figure, “Hardware Support for 
OpenGL.” 

Other companies are using 
GLINT to improve performance 
in their PC applications. 3Dlabs 
and Creative Labs are allied to de- 
velop a very low-cost version of 
the GLINT chip for multimedia 
cards. Intergraph Software Solu- 
tions created optimized software 
that links its MicroStation CAD 
product to OpenGL and GLINT 
chip hardware optimization. They 
claim a 3000 percent speed in- 
crease in some 3-D operations, and 
an overall 40 percent improvement 
in the time it takes to display 
average CAD drawings on a two- 
processor system. 


Open Inventor 

Silicon Graphics’ Open Inventor 
is an object-oriented 3-D toolkit 
that rests upon OpenGL. A library 
of C++ objects and methods that 
provide higher-level abstractions beyond 
the simple drawing functions of OpenGL, 
Open Inventor makes it even easier to 
write 3-D applications and 
provides a higher-level in- 
terface above OpenGL, in- 
corporating geometry and 
motion. Open Inventor’s ob- 
jects include geometric prim- 
itives with attributes such as 
surface coloring and mo- 
tions, manipulators for ex- 
pressing methods (such as 
trackballs for moving ob- 
jects), and premade compo- 
nents such as lighting and 
material editors. 

The Inventor Component 
Library links to Xt Intrinics 
for Motif-style X Window 
programming. With this, a 
simple demo containing a 
shaded cone, light source and 
trackball manipulator takes 
less than thirty lines of C++ 
code (see the demo program 
*3-D in 30 Lines” on page 
128). Open Inventor pro- 
grams can even make direct 
calls to OpenGL rendering 
functions, through subclass- 


File 


Generic OpenGL 


WINSRV.DLL 





ing of Open Inventor objects. 

Like OpenGL, Open Inventor has been 
licensed to other companies, including 
Template Graphics Software and Portable 
Graphics. These companies have ported 
Open Inventor to such platforms as the 
Sun SparcStation, the IBM RS/6000, and 
the Power Mac. 


QuickDraw 3D 

Early in 1995, Apple Computer introduced 
QuickDraw 3D, a 3-D graphics extension 
to the Mac OS. QuickDraw 3D is an API 
for developers, but it also defines a new 
file format standard. QuickDraw 3D will 
become part of the PowerPC-based Mac 
OS in late 1995. Apple promises cross- 
platform support, too, and intends to have 
a version for Microsoft Windows within 
six months. 

Like OpenGL, QuickDraw 3D includes 
standard functions for 2-D and 3-D prim- 
itives. QuickDraw 3D goes far beyond 
OpenGL, though. It stores higher-level 
geometry, from 3-D points to polygons to 
NURBS (nonuniform rational B-spline) 
spline-based geometry, similar to Open 
Inventor. Plus, it is an extension of the 
Mac environment into three dimensions. 

One primary goal is ease of use: 3-D 
programs are notorious for complex user 
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interfaces often radically different from 
each other. Apple plans standards for 3- 
D user interfaces, such as bounding boxes 
that surround objects and methods of se- 
lecting and scaling objects, so that the same 
keystrokes and mouse movements will 
produce the same results even in different 
programs. 

For example, the screen at right shows a 
sphere and a cube floating above a check- 
ered floor. Both objects have shadows 
to help show position and height above 
the floor. Without these visual clues, it 
might be difficult to determine which 
object was closer to the viewer. The 
cube is selected, highlighted by a 
bounding box, and rotated slightly: its 
shadow changes shape, too. This 3-D 
view is generated by QuickDraw 3D’s 
interactive renderer, so developers no 
longer need to spend time writing fast 
rendering code. 

Because the makers of Macintosh- 
based 3-D programs have found it 
quite easy to integrate QuickDraw 3D, 


expect to see some aspect in all 3-D Editing a QuickDraw 3D scene in Apple’s interactive renderer. 
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programs. Apple claims QuickDraw 3D 
support was added to one popular 3-D pro- 
gram in less than two hours. 

QuickDraw 3D also defines a new file 
format, known as the QuickDraw 3D 
metafile. For the user, the metafile means 
easy clipboard cut-and-paste of 3-D graph- 
ics between applications, and a new stan- 
dard for exchanging models between 3-D 
programs, eliminating the need for cum- 





bersome and inaccurate conversions in- 
volving DXF or IGES files. 

QuickDraw 3D is a very open architec- 
ture. Almost every API component is ex- 
tensible. Once installed, all QuickDraw 
3D-—aware applications can use the new 
extensions. Similarly, QuickDraw 3D fits 
into future developments such as Open- 
Doc, Apple’s plan for a compound docu- 
ment architecture. Clicking on a 3-D 
graphic might invoke a 3-D modeler in the 
form of an OpenDoc part editor. 

QuickDraw 3D does not exclude the use 
of OpenGL as a graphics API (see the fig- 
ure “A QuickDraw 3D Model” on page 
126). Since QuickDraw 3D encompasses 
far more technology than simple cross- 
platform drawing commands, it is easy to 
subsume the functions of OpenGL. 

For example, Template Graphics makes 
an OpenGL library for the Apple Power 
Macintosh with special extensions. They 
created AGL (Apple graphics library), an 
extension that links the OpenGL graphics 
calls to the Mac’s windowing system, sim- 
ilar to the wgl library in Microsoft’s im- 
plementation of OpenGL. AGL makes it 
easier for an OpenGL application to read 
and write the QuickDraw 3D metafile, or 
to write cooperative applications that ex- 
ploit both OpenGL and QuickDraw 3D. 

Hardware companies also plan acceler- 
ators for QuickDraw 3D. YARC Systems 
Corp. has announced a board called 
Screamer that couples a RISC processor 
with a 3Dlabs GLINT chip. Through the 
proper device drivers, any hardware graph- 
ics accelerator (like GLINT) can provide 
its services to both QuickDraw 3D and 
OpenGL. 


Rapid Renderers 
In the past two years, three products de- 
livered rapid rendering technology suit- 


‘able for personal computers. These prod- 


ucts are RenderMorphics’ Reality Lab, 
Canon Criterion’s RenderWare, and 
Argonaut Technologies’ BRender. 
With the greater power of today’s 486 
and Pentium computers, it became 
possible to render animated 3-D mod- 
els composed of thousands of poly- 
gons at nearly real-time speeds, as fast 
as 30 frames per second (see the screen 
of RenderWare’s animated knights on 
page 130). 

Surprisingly, the popularity of rapid 
rendering technology is moving from 
the alleged “low end” of the computer 
market, where it was used for game 
technology, into the mainstream where 
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This demonstration program shows two animated knights rendered with 
smoothing and texture maps, in a scene complete with castle and cloudy 
sky, rendered in real-time using Canon Criterion’s RenderWare. 


it becomes part of the basic operating sys- 
tem. This market took a step forward when 
Microsoft purchased RenderMorphics in 
early 1995 and announced plans to fold 
its renderer into new versions of Microsoft 
Windows. It is positioned to complement 
the high-precision rendering of OpenGL 
in Windows NT. The RenderMorphics 
API is being promoted as a standard for 
programming games as well as more mun- 
dane applications. But not all users of rapid 
rendering technology are making games. 
The advance of multimedia means a pro- 
grammer is more likely to need rapid ren- 
dering of 3-D charts and graphs in a 
spreadsheet or presentation graphics pro- 
gram. 

How do these packages achieve their 
speed? According to Argonaut’s managing 
director Jez San, “BRender is significant- 
ly faster than OpenGL because it is an im- 
mediate-mode renderer. BRender’s math 
and rendering routines operate on poly- 
gons in bulk using tight loops, avoiding 
the context-switching and thrashing of the 
cache you might see in OpenGL because 
of one-by-one polygon processing.” Also, 
BRender uses either fixed-point math or 
floating-point math, depending on which 
is the fastest method for the processor. 
On Intel processors, fixed-point has the 
advantage, while the PowerPC version 
benefits from floating-point math. 


Plug-in 

Another extensible technology is bringing 
dramatic changes to photo-realistic 3-D ren- 
dering packages such as Autodesk 3D Stu- 
dio, NewTek LightWave 3D, Strata Studio 
and the Electric Image Animation System. 
Each of these 3-D programs has defined a 
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“plug-in” standard. Plug- 
ins are a way for third- 
party programmers to ex- 
tend and customize the 
interface and abilities of 
the 3-D program. For ex- 
ample, 3D Studio plug-ins 
create geometry like frac- 
tal plants, add the effect of 
alens flare or fireworks to 
an animation, alter the tex- 
ture of objects, and calcu- 
late kinetic effects like ac- 
curately bouncing balls 
and collision detection. 

Plug-ins give a mar- 
keting advantage, too. Al- 
though 18 months may 
pass between major re- 
leases of a 3-D program, 
plug-ins can be released at any time. Out- 
side developers can make plug-in tools as 
well as the company that makes the 3-D 
program can. The release of a new plug-in 
teaches an old program new tricks. These 
“standards” are proprietary to each 3-D 
program, but many companies utilize them. 
In this case, there’s a good excuse for each 
company creating its own standard for 
plug-ins. 

Speed is the essence of this concept. 3- 
D rendering programs must be very fast, 
and any extensions to the rendering process 
must be very fast, too. Plug-ins therefore 
require a tight coupling between the main 
program and the plug-in. Program execu- 
tion may jump from the main 3-D pro- 
gram into the plug-in many thousands of 
times per rendering. For example, a plug- 
in might provide an algorithmically gen- 
erated “orange peel” texture. For each pixel 
assigned the orange peel texture, the main 
3-D application will shift program control 
to the plug-in to let it calculate the exact 
pixel color to maintain the orange peel 
appearance. 


Wise Ending 

In theory, standards exist to make life eas- 
ier for everyone who uses a computer: 
hardware developers, programmers, and 
users. The changing nature of computer 
applications—including beveled and shad- 
ed buttons, increasingly complex multi- 
media displays, virtual reality interfaces, 
and other three-dimensional features—tre- 
quires the firm foundation of fast and ca- 
pable graphics standards. These standards 
must not only support existing uses, but 
anticipate new possibilities to come in the 
next few years: a tall order to fill for any 


technology, but especially for one we look 
at every day. Standards can be frustrating 
when they hinder rather than help. The 
future is bright: OpenGL, VRML, Quick- 
Draw 3D and 3-D plug-ins will certainly 
enhance the applications you use today, 
as well as those you'll use tomorrow. @ 


John Foust is president of Syndesis Corp. 
(Jefferson, WI), makers of InterChange, a 
program that translates between more than 
30 3-D file formats. You can reach him on the 
Internet or BIX c/o editors @ bix.com. 
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Hmmmmmm. 
There Seems To Be A Pattern Here. 


CA-Unicenter has placed first in the C/O survey for 
systems security for UNIX. 


IT executives don't always agree on every- 
thing. Except, apparently, when it comes to 





CA-Unicenter* 
Where in a recent survey of 
CIO Magazine readers, they overwhelmingly preferred 
CA-Unicenter for documentation, features, ease of use, 
service and support, and as a business partner. 
What's more, this is the second year running that 
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In 1994, Sentinel improved its industry 
leading reliability to over 99.985% - 
far more reliable than any other 
software protection product. 
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In 1994 alone, Rainbow invested over 

$4,500,000 in R&D to make the world’s 
leading software protection even better. 
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giving you the world’s best software protection. 





Over 6,500,000 Sentinel’ keys 
protect software worldwide. 
In fact, 55% of all protected 
software has a Sentinel Key, 
from Rainbow Technologies. 


Today, software piracy is at an 
all-time high. If you sell software 
without protection, you’re losing 


sales and revenue. 
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Protect your software investment. 
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edge technology, ISO 9002 certified 
quality and over 99.98% reliability. 


Then watch your sales curve rise 
and your profits increase. 


Discover the Sentinel difference 
Sentinel is easy to implement, 
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backed by the world leader. When 
you need global support and just- 
in-time delivery, you need Sentinel. 


Try Sentinel today and save 


Get all the revenue you deserve. 


Order a Sentinel Developer's Kit 
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CZECH REPUBLIC: ASKON Int'l 42 2 3103 652 
GREECE: Byte Computer S.A. 301 924 17 28 
HONG KONG: Computers & Peripherals 852 2515 0018 
HUNGARY: Polyware Kft 36 76 481 236 
IRAN: GAM Electronics 98 21 22 22374 
ITALY: BFI IBEXSA SPA 39 23 31 00535 


ITALY: Siosistemi 39 30 24 21074 

JAPAN: Giken Shoji Co., Ltd. 81 52 972 6544 
JORDAN: CDG Engineering 96 26 863 861 
KOREA: Genesis Technologies 82 2 578 3528 
LEBANON: National Group Consultants 961 1 494317 
MALAYSIA: Eastern Sys. Design (M) Sdn Bhd 60 3 241 1188 
MEXICO: Impex Comp., S.A. de C. V. 52 66 210 291 
MIDDLE EAST: Hoche Int’! 44 81 459 8822 


MOROCCO: Futur & Soft 212 2 40 03 97 
NETHERLANDS: IntroCom 31 74 430 105 
PHILIPPINES Mannasoft Tech. Corp. 63 2 813 4162 
POLAND: HITEX Sp. z 0.0. 48 22 41 97 51 
PORTUGAL: COMELTA 351 1 941 65 07 
SCANDINAVIA: Perico A/S 47 2249 1500 
SINGAPORE: Systems Design PTE LTD 65 747 2266 
SPAIN: MECCO 34 3 422 7700 


SWITZERLAND: IBV AG 41 1741 214 
SWITZERLAND: Safe Compaid S.A. 41 2421 53¢ 
TAIWAN: Evershine Tech. 886 2 820892 
THAILAND: BCS Int'l 66 2 319 445 
TUNISIA: ASCI 216 1 781 751 

TURKEY: BIMEKS, Ltd. 90 216 348 350 
VENEZUELA: HRT-M Osers 58 2 261 428 


©1995 Rainbow Technologies, Inc. Sentinel, SentinelSuperPro and NetSentinel are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 
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Weeding Windows 


The lIatest uninstallers employ new technology and clever tricks to 
track the installation habits of even the worst-behaved programs 


STAN MIASTKOWSKI 


emoving Windows applications 
from your hard drive can be like 
weeding your garden: Every 
time you think the job is done, a new weed 
pops up. Complex Windows applications 
litter files all over the place without wor- 
rying about how to clean up the mess lat- 
er on. Easy, reliable uninstalling is tricky 
because there’s no such thing as a “typi- 
cal” Windows application; the way each 
handles its installation and file structure 
varies widely. An increasingly popular 
category of software—Windows unin- 
stallers—helps clean up the mess by yank- 
ing applications out at the roots. 





Nooks and Crannies 
Most Windows applications rely on DLLs, 
and how they’re handled is one of the 
thorny problems of removing Windows 
applications. Most applications have their 
own DLLs. Sometimes the DLLs are put 
in a dedicated subdirectory, but usually 
they’re tossed into the \WINDOWS\SYS- 
TEM subdirectory with everything else. 
Some applications use “standard” Win- 
dows DLLs, such as the bloated VBRUN- 
300.DLL (Microsoft’s Visual Basic run 
time). Multiple applications from the same 
manufacturer often share common DLLs, 
a widespread practice in applications suites 
like Lotus SmartSuite. If you wipe out an 
application and its associated DLLs, you 
may find that other Windows applications 
will not run. And if you tend to add or 
delete Windows applications frequently, 
you'll have numerous space-eating (and 
unused) DLLs that can slow down your 
system or cause intermittent problems. 

And on it goes. Windows applications 
create their own INI (initialization) files; 
they also mess around with the standard 
Windows WIN.INI and sometimes the crit- 
ical and fussy SYSTEM.INI files. Many 
installations also modify your DOS CON- 
FIG.SYS and AUTOEXEC.BAT files. 
Some applications will even futz with your 
software drivers. 

Developers can simplify removal by fol- 
lowing simple guidelines, such as putting 
all their files in a dedicated subdirectory 










Cleanup Help 


ile Uninstall 






DLL {NOT used by other programs} CALLWATSIRES 16. DLL 

j @@ OLL {NOT used by other programs} CALLWSTSIDM 10, DLL 

|  OLL INOT used by other programs} CALLWATSITKIO.DLL 

1 DLL (NOT used by other programs} CALLWALLDOS.FON 

(@ OLL {NOT used by other programs} CALLWATSIEXTO DLL 

' {_} Delete ail other files in CALL and its subdirectories {individually selectable) 
(J DOS Executable Programs CALLWATBCOMO2 EXE 

1D Miscellaneous suppott file: C:ALLW\README WRI 

(J Miscellaneous support file: CALLWAUNLOADAC.SET 

1C) Miscellaneous support file: CALLWILOADAC.SET 





















and placing REM statements in INI files. 
The most conscientious developers even 
include an uninstall option that does the 
removal for you. Unfortunately, such fine 
touches are rare. 


The Contenders and the Offenders 

We looked at six uninstallers. To test them, 
we configured a Windows installation with 
standard and nonstandard applications and 
then restored the applications from tape 
backups after using each uninstaller. 

We concentrated on removing two pack- 
ages: Microsoft Office 4.2, with its huge 
disk requirements and many shared files, 
and Traveling Software’s LapLink for 
Windows 1.0. LapLink is one of the most 
complex Windows applications around; 
its remote-control and remote-access fea- 
tures require many changes to INI files, 
including changing the communications 
and video drivers in Windows’ SYS- 
TEM.INI file. Removing LapLink was a 
good challenge for the uninstallers. Thank- 
fully, LapLink has its own Remove icon 
that wipes out all traces of the program 
and changes the Windows settings back 
to where they were. 

All the uninstallers were able to remove 





the various com- 
ponents of Mi- 
crosoft Office 
with few prob- 
lems, although 
the space reclaimed varied from package to 
package. On the other hand, none of them 
were able to remove all the components 
of LapLink for Windows. 

The differences among the packages 
can be boiled down to how aggressive or 
conservative they are. Aggressive unin- 
stallers open up more space, but with some 
risk of creating problems. Conservative 
uninstallers are more careful, but they leave 
more files around when they’re done. 
Some balance aggressive versus conserv- 
ative approaches, and some give you a 
choice. Despite the claims of companies, 
we don’t see application speed as an im- 
portant issue. Although times for each of 
the utilities tested varied widely, none of 
them are slugs. The utilities that use newer 
analysis technologies take longer because 
they do more—an acceptable trade-off. 
We’ ve concentrated on the unique features 
of each program. For a summary of all 
products, see the table “Comparing Unin- 


staller Features” on page 136. eran 
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@ CleanSweep 

Quarterdeck Office Systems, best 
known for its Desqview (DOS 
multitasking) and QEMM (memory man- 
agement) packages, recently entered the 
uninstaller market with CleanSweep. Be- 
sides removing Windows applications, 
CleanSweep does an excellent job of find- 
ing unused Windows system components 
(e.g., unused video drivers or installed 
fonts). It also sniffs out unused or obso- 
lete files, as well as duplicate files across 
drives. Those are common features across 
many of the packages. 

CleanSweep uses two technologies new 
to the latest generation of uninstallers (and 
shared by several of the tested packages). 
Although they go by various names, in 
CleanSweep they’re called Helper and Su- 
perLinks. Helper is a database of popular 
Windows applications and their installa- 
tion processes, making the uninstall pro- 
cess more of a sure thing. The Helper data- 
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base does need to be regularly updated. 
You can do that via Quarterdeck’s BBS, 
CompuServe, or the Internet. 

SuperLinks is a technology that contin- 
ually tracks all DLLs installed on your 
system and the programs that use them. 
This is important for managing DLLs that 
are used by multiple applications. Clean- 
Sweep does this automatically in the back- 
ground, using a TSR in the | oad= section 
of WIN.INI. This tracking technology, 
new (and common) in many uninstallers, 
means that the longer you have the pack- 
age installed, the more it “knows” about 
your Windows installation and the more 
accurate it becomes. 

CleanSweep is one of the fastest pack- 
ages, although speed isn’t the most im- 
portant issue when choosing an uninstaller. 
More important are the crucial safeguards 


that CleanSweep offers. There’s a Trial 
Run option that figures out what must be 
removed and tells you how much space 
you Il recover. And for the truly cautious, 
there’s a useful Create Backup option that 
puts deleted files in a compressed back- 
up. If you later need the application back 
(or part of it), you can restore files from the 
backup. Creating a backup doesn’t leave as 
much disk space free, but it is an important 
feature. 


@ Remove-it 
Vertisoft’s Remove-It is unique in several 
ways. For one, its basic interface is easy to 
use. Remove-It offers all the usual unin- 
staller options, along with a few extras. 
For example, it stands alone in offering 
an Emergency Recovery Disk option. This 
creates a floppy disk that will get you back 
up and running if you accidentally 
delete crucial system files. (That’s 
not likely, though, because Remove- 
It gives you many warnings before 
you do that.) 
During installation, Remove-It 
gives you the option of loading 
two add-in utilities. Watch-It, 
a 1.3-KB TSR loaded in your 
AUTOEXEC.BAT, is another 
unique feature. It continually 
monitors your application and 
file usage and suggests unused 
files that you can safely delete. 
Log-It, placed in the | oad= line 
of WIN.INI, continually tracks 
DLL relationships as well as ap- 
plications installed after you in- 
stall Remove-It. This is similar 
to CleanSweep’s SuperLinks. 
Another singular feature of 
Remove-It is a choice of Express 
and Custom removal options. Express is 
conservative and fast. It decides what to 
remove and does the job without further 
user intervention. Most important, it au- 
tomatically makes a compressed backup 
that lets you restore what you deleted if 
you need to. As the name implies, Cus- 
tom goes much further. It’s more aggres- 
sive at finding the parts and pieces of ap- 
plications, but it also gives you much more 
control. 


@ Uninstaller 
MicroHelp was the first company to ship a 
Windows application remover. It had the 
field to itself for several years, and it’s re- 
cently been a regular on software best-sell- 
er lists. The latest incarnation of UnIn- 
staller, version 3.0, underlines MicroHelp’s 
substantial experience in this field. 
continued 
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for all, and while the Cook-Off is the largest event of Fall 

Comdex, it's sure to sell out. Reserve your sponsorship now 
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UnInstaller 3.0 is one of the slow- 
est uninstallers. But that’s not much 
of a criticism, because the program is 
also the most careful of the group. 
At the same time, it takes an aggres- 
sive approach to removing applica- 
tions. It uses an integrated (and up- 
datable) database of common 
Windows applications. UnInstaller’s 
centerpiece is SmartLinks, a program 
that works continually in the back- 
ground to build a “rules file” of DLL 
and applications relationships. It has 
similarities to features in Clean- 
Sweep and Remove-It, but it seems 
to go further in its analysis function. 
SmartLinks uses FILOG, a 2.4-KB 
TSR that’s installed in your CON- 
FIG.SYS file. 

During UnInstaller installation, 
you can also add PM Sentry, which 
adds Install Application and Unin- 
stall Application to the Windows 
Program Manager pull-down File menu. 
Even if you don’t opt for PM Sentry, you 
can (and should) use Setup Monitor. When 
you install a new Windows application, 
using the Setup Monitor instead of the 
more familiar File/Run option makes 
UnInstaller an integral part of any appli- 
cation installation as it tracks all the parts 
of an installation. This makes uninstalling 
virtually a sure thing. 

UnInstaller also has a Move option that 


COMPARING UNINSTALLER FEATURES 


CLEANSWEEP REMOVE-IT UNINSTALLER 


Performs trial runs 
Estimates recovered space _ 
Deletes INI files 


Removes unused nts, 
drivers, and syste le 


_ Archives applications 

_ Restores deleted files. 

_ Finds duplicate files 

Allows moving applications _ 


Allows transporting of 
applications to another PC 


Generates reports | 
Offers integrated application database 
_ Watches subseq uent installs 
| Provides integrated installation utility 
_ Creates emergency boot disk 
| Uninstalls over network 
Uninstalls itself 
_ Offers s password access 
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lets you map an entire Windows applica- 
tion to a different drive on your PC. It sounds 
simple, but this is difficult to do manually. 
This option is handy if you add a second 
hard drive or a removable hard drive. 

The features that set UnInstaller apart 
from its competitors are its Archive and 
Transport functions. Archive is similar to 
the backup options found in other unin- 
stallers, but with a crucial difference 
(UnInstaller also has its own standard 
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_ WINDELETE — 


Program’s 
own files and icon 
program name.EXE, 
filename.|CO, etc. 


Shared DLLs 
filename.DLL 


Standard DLLs 


VBRUN3O00.DLL 


etc. 





backup option). Archive creates a com- 
pressed backup of all the parts of an ap- 
plication, which you can store on any drive 
in your system. What makes it unique is 
that a dummy application icon (with bars 
over it) remains on your Windows desktop. 
If you ever need the application, just dou- 
ble-click, and it’s automatically uncom- 
pressed and started. But when you’ re not 
using it, the application takes less space. 

Transport lets you move an entire Win- 
dows application to a dif- 
ferent computer. This is 
perfect when you have a 
portable computer and 
want to easily transport 
your most-used applica- 
tions. Transport creates 
compressed floppy disks 
that you use on another 
PC. (You'll need UnIn- 
staller 3.0 on the other 
system as well.) Trans- 
port is effective for ap- 
plications that rely on 
your own data. For ex- 
ample, we transported 
cc:Mail Remote from a 
desktop to a portable 
computer, complete with 
custom mailing lists and 
a large database of mes- 
sages. (One caveat: To 
make it legal, you’ II need 
to purchase additional li- 
censes for most applica- 
tions used on more than 
one PC.) 

Finally, one thought- 
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ful feature that none of the other products 
offer is optional password access. If your 
PC is used by novice users, placing a pass- 
word on UnInstaller can eliminate all sorts 
of trouble. 


@ Uninstall-it 

Landmark’s Uninstall-it is one of the sim- 
plest uninstallers. It takes a conservative 
approach and doesn’t use any TSRs or spe- 
cial INI settings to track subsequent in- 
stallations of Windows applications. 

The fact that it’s simple doesn’t mean it 
lacks features. Uninstall-it lets you back 
up and move applications to other drives 
and predicts how much space you'll save. 
It also finds duplicate and unused (“stray’’) 
applications. The user interface is simple 
and uncluttered. If you want an easy-to- 
use and painless installer, Uninstall-it is a 
good choice. 


@ WinDelete 
IMSI’s WinDelete is another uninstaller 
that takes a simple, direct, and conservative 
approach to removing Windows applica- 
tions. Like Uninstall-it, it doesn’t use TSRs 
or special INI settings. Its user interface 
is one of the simplest of the lot, with just a 
handful of icons and few choices to make. 
Testing showed it to be the most conserv- 
ative of the group. Unless you tell it other- 
wise with multiple mouse-clicks, it re- 
moves only the files that it’s sure of. 
WinDelete is best used as an “after the 
fact” uninstaller. One of its icons is an In- 
stall Applications choice. Like the feature 
found in several of the other packages, 
WinDelete creates its own detailed data- 
base of the details of an application’s in- 
stallation, as long as you install it through 
WinDelete. 
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CileanSweep, Remove-lt, 
and Uninstaller are the most 


effective at wiping out all 
traces of applications. 





WinDelete lacks most of the advanced 
features of its competitors. Many of them 
aren’t crucial, but one serious drawback 
is the lack of trial run, backup, and reinstall 
options. Once you remove an application 
with WinDelete, it’s gone for good. The 
only way to get it back is by alternative 
methods (e.g., a tape backup). 


@ Winformant Professional 

In many ways, Neocom’s Winformant Pro- 
fessional holds a unique position among 
the packages reviewed here. It takes the 
middle ground between the conservative 
and aggressive approaches. However, it 
lacks backup and archive options, doesn’t 
use TSRs or special INI settings, and 
doesn’t create its own database of details as 
you install new Windows applications. 
Winformant is actually a minisuite of util- 
ities, including a sophisticated file-search 
utility. Also included is a Windows swap 
file checker/editor, a sophisticated INI file 
editor, and a handy little utility named 
Eject. Clicking the icon (which looks like 
the ejection-seat handle on a jet fighter) 
immediately exits Windows without fur- 
ther prompts. 








Winformant is ob- 
viously designed for 
experienced Win- 
dows users, because 
most of its utilities 
will be of little use to 
novices. That fact is 
underlined by its 
middle-of-the-road 
approach to unin- 
stalling applications, 
along with the lack of 
backup capabilities. 

The package does, 
however, suffer from a couple of idiosyn- 
crasies. It’s the only one of the uninstallers 
covered here that can’t uninstall itself. To 
remove it from our test PC, we had to use 
one of the other uninstallers. In addition, 
there’s a warning buried in its readme file 
that cautions you to turn off write-behind 
caching if you’re using MS-DOS Smart- 
Drive disk caching. This is worrisome and 
unacceptable, because failing to disable 
write-behind caching could cause data loss 
when you’re using the package. 


Making Choices 

The state of Windows uninstallers proves 
that competition ultimately benefits us all. 
The heavy competition among makers has 
generated capable packages with cutting- 
edge technology. And the price has fallen, 
too. Even though list prices of the packages 
vary from $50 to $80, they’re available on 
the street for $40 to $50. That’s an un- 
beatable deal for an essential utility that 
belongs on every PC. 

Packages that use cutting-edge tech- 
nology are generally the most aggressive. 
CleanSweep, Remove-It, and UnInstaller 
are sophisticated, and they’re the most ef- 
fective at wiping out all traces of applica- 
tions. But they’re still not perfect. More 
conservative packages—such as Uninstall- 
it, WinDelete, and Winformant—don’t 
free as much space, and they lack the bells 
and whistles of the other packages. But 
they’re still good choices if you want sim- 
ple yet effective utilities. 

We believe MicroHelp has the best over- 
all solution. With its SmartLinks, Setup 
Monitor, Move option, Archive and Trans- 
port features, and password protection, we. 
give UnInstaller a green thumbs up. 


Stan Miastkowski is a BYTE consulting edi- 
tor who’s been writing about computer tech- 
nology for 17 years. He’s coauthor of the 
Windows for Workgroups Bible (Addison- 
Wesley, 1993). You can contact him on the 
Internet or BIX at stanm@ bix.com. 
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Short-Order Internet Access 


Netra and Instant Internet connect LANs to the Internet 


BEN SMITH 


t’s a simple problem: You want I[n- 
ternet access for your LAN. The so- 
lution, too, can be straightforward. 
Drop a turnkey box on your LAN and plug 
in to the world. But when vendors with 
divergent viewpoints start marketing In- 
ternet products, you can end up with very 
different solutions to the same problem. 
Performance Technology’s Instant Internet 
and Sun Microsystems’ Netra Internet 
Server, for example, are both dedicated 
systems that connect your LAN to the In- 
ternet. The two products even look simi- 
lar—pizza boxes with communications 
ports and no keyboard or monitor—but 
that’s where the similarity ends. 

Netra Internet Server (Netra i for short) 
is a SparcStation running Solaris (Sun’s 
Unix); Instant Internet is a 486SX-based 
system running a proprietary NOS (net- 
work operating system). Netra 1 delivers 
Internet access to any LAN workstation 
with a TCP/IP stack; Instant Internet works 
only for PCs running IPX/SPX protocol 
and Microsoft Windows. These basic dif- 
ferences mirror the two companies’ inter- 
pretations of both how Internet services 
should be provided and what constitutes 
a typical LAN. 

Sun doesn’t expect you to configure and 
maintain your Netra. You buy Netra 
through a qualified Sun reseller, who de- 
livers the necessary support and addition- 
al software that your installation may re- 
quire, such as firewall software for Netra, 
TCP/IP stacks for LAN clients, and Inter- 
net browsing software. 

This is just as well, given the difficulty 
and complexity involved in installing 
Netra, particularly on something like the 
PPP-, modem-based Internet connection 
that we required at BYTE. The reseller 
shields you from Netra’s complexity, cre- 
ating the impression of instant installation. 
Of course, the price of a Netra installation 
increases to reflect what the reseller adds 
to the product. 

By contrast, you buy Instant Internet 
directly from a dealer and install it your- 
self. Although it supports only Windows 
systems, it does provide some security, a 
few Internet tools, and easy installation— 
almost plug-and-go. 





Netra Internet Server 


otto) and Performance 


What’s Your LAN? 

To Sun, a LAN is a network of worksta- 
tions that use the TCP/IP protocol. After 
all, Sun systems are the most common 
TCP/IP network clients and servers in the 
world, and the Internet is primarily a net- 
work of TCP/IP subnetworks and servers. 

As for Internet clients that don’t run 
Unix, Apple Macintosh computers can use 
TCP/IP, although they traditionally use 
AppleTalk and EtherTalk. Windows- and 
DOS-based PCs can use TCP/IP, although 
they more commonly use Novell Net- 
Ware’s IPX. Even Digital Equipment’s 
VMS systems and IBM mainframes can 
speak TCP/IP in addition to their propri- 
etary network protocols. The Internet client 
programs—gopher, FTP, Telnet, and 
WWW (World Wide Web) browsers—are 
all thought of as TCP/IP programs (al- 
though, in fact, they only require sockets 
services, a higher layer in the protocol 
stack). Therefore, it would seem that Sun’s 
assumption that all LANs can use TCP/IP 
is a safe one. 

In reality, the most common LAN con- 
sists of Microsoft-based PCs connected 
through NetWare and speaking IPX. For 
these client workstations, TCP/IP 1s a sec- 


ond protocol stack that you must install 
and manage. Installation might be fairly 
trivial, but management can be a burden, 
especially in a large organization. 

This is the view that Performance Tech- 
nology takes. Its Instant Internet uses IPX 
to provide TCP/IP services to the LAN. 
Instant Internet is a Windows-only 
provider of Internet services. Macs and 
VMS-based systems gain nothing from it. 
Also, pure DOS-based PCs can’t use it, 
because the client applications require 
WinSock services. Nonetheless, Instant 
Internet provides an easy solution for most 
Internet clients. 

Performance Technology is not alone 
in providing low maintenance TCP/IP ser- 
vices to IPX LANs. FireFox and Novell 
also ship TCP/IP, but through NLMs (Net- 
Ware loadable modules) that run on a Net- 
Ware server. The Instant Internet box is 
its own server and runs independently of 
NetWare servers. 


Access Servers 

Instant Internet and Netra are not Internet 
servers in the expected sense, because they 
don’t provide services to the world Inter- 
net. Instead, they provide Internet access 
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instant Internet 
configures over the 
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services to the LAN, 
acting as bridges between a LAN and the 
Internet. 

Instant Internet provides nothing more 
than TCP/IP to an IPX LAN (and also to 
Performance Technology’s own Power- 
LAN peer-to-peer network). It connects to 
the IPX network through its internal Ether- 
net transceiver (which is built into its 33- 
MHz 486SX motherboard) and out to the 
Internet through either a router on the LAN 
or a SLIP/PPP connection using its internal 
U.S. Robotics V.34 modem. Instant Inter- 





ey =sonet doesn’t run any 
at sa other network ser- 
vices, such as E-mail 
queuing, Internet 
Usenet news transfers 
and services, or other 
Internet server demon 
processes. 

Sun’s Netra i does 
not provide TCP/IP- 
to-IPX gateway ser- 
vices, but it does in- 
clude programs for 
Internet E-mail and 
Usenet news. E-mail 
runs on even the 
simplest Netra con- 
figuration, but Use- 
net news requires much more disk space 
than the low-end version of Netra provides 
(535 MB). We tested a Netra 1 configura- 
tion with an 85-MHz MicroSparc II pro- 
cessor, 32 MB of RAM, and a 1.05-GB 
hard drive—basically a SparcStation 5 
without a keyboard or monitor. All Netra 
i models come with floppy and CD-ROM 
drives but no modem. Netra can run other 
Internet services, such as gopher and 
WWW server demons, but as value-added 
options that your Unix system adminis- 
trator or the Sun reseller installs. 


Instant Installation 

We installed Instant Internet as a PPP- 
TCP/IP server for BYTE’s PC LAN. We 
plugged a 10Base-T wire into the unit’s 
Ethernet port, a phone line into the internal 
modem, and the power cable into a wall 
outlet. Instant Internet has no keyboard or 
screen, and it boots from an internal (and 
inaccessible) floppy drive. Four LEDs pro- 


. vide status information. We configured it 


running the bundled Windows software 
from a NetWare workstation. 

Installation and configuration (including 
putting the client software in a shared Net- 
Ware directory) took about 10 minutes. 
You don’t need knowledge of TCP/IP, 
Unix, or IPX. You just install a Windows 
application and copy files onto a NetWare 
server. Performance Technology had al- 
ready requested log-in script information 
from us and from our Internet service 
provider (MV Communications, Litch- 
field, NH), created and tested the log-in 
script, and included it on the configura- 
tion floppy disk, along with the scripts for 
over 100 other service providers. 

Each workstation must run an installa- 
tion program to set up the special WinSock 
that makes Instant Internet work. Although 
existing WinSock applications can imme- 
diately use the WinSock, Performance 





hen you connect your company to 
W the Internet, you may well be ex- 
culine your corporate LAN—and all its 
confidential information—to an electronic 
_ world full of hackers, spies, and saboteurs. 
_ Before plugging in, make sure you ’re pro- 
tected (see eee the Net,” April 
: BYTE). | 
|| One effective doproacti Ae in not let- 
- ting the Internet see your network. One 
_ method of achieving this—and still main- 
: taining Internet access for your users—is 
a proxy server, a system or process that 
hides the location of the real client appli- 
_ cations by handling Internet communica- 
tions in place of the clients. Acting as an 
intermediary, itis botha server to thereal 
client and a client to the real application 
_ server. An example will help illustrate a 
- proxy’srole. 
_ Apopular Internet-based client/server 
~ applicationis WWW (World Wide Web) 
_ browsing. Theclientis the WWW browser 
residing on your workstation. The server 
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Cyberspace Proxies 


is some unknown process somewhere out — 


incyberspace. Allthatis known aboutthe 


WWW server is that it has a valid URL © 


(uniform resource locator), such as 
http://happy.hacker.org,forexam-— 
ple, and that it can carry on the protocol 
responsibilities of HTTP. | : 
If you connect directly to the Internet 
through a router, the server immediately 


knows your IP address, andit may be able © 


_to gain greater control over it. But if an 
intermediate process (the proxy) on a secure 


_ system is acting as the client, the server 


will see only the proxy server. Typically, 
the proxy server is the only address the 


Internet can see. The protected LAN hides — 
_ behind that one address, Se ina ae 


arate network domain. 


Unfortunately, ordinary client apace 


won't work in such a scheme. You need | 


versions that can talk througha proxy! rather 
than directly to the server. The Netscape 


_ WWW browser isa good example. Itcan- 
talk asics: to. a server, as it also has 


although this is one of decenens | 


acts as an TCP/IP-to-IPX gateway, 
nature a proxy server for the TCP/IP ses- _ 


-toits single IP addre 


/ oats for eridlignie to various proxy seems. 













Sun’s Netra can run proxy se. 








VAR must add. Because Instant 
itisby — 





sions of its clients. The outside world sees. 2 
only the Instant Internet unit; all transac- _ 
tions with the outside world are connected , 






clients don’t need IP addr : ses because 





they can carry ona sockets connection to 


the outside world las the guise or 
Instant Internet. . 2 
Proxy servers are only< one sav of ‘pro- a 2 
tection. Firewalls (e.g., ,CheckPoint Soft 
ware Technologies’ FireWall-1,optional — 
for Netra) are another. If youarereally — 
concerned about security, your Internet _ 
access plan mightincludebothanInstant _ 


_ Internet, fortheconvenientInternetaccess _ 


it allows IPX clients, anda Netra running 
a firewall and proxy agent processes for 


maximum ceria 


Compare: Simple vs. Flexible 


Technology includes an FTP and Telnet 
client, Gopher, NewsReader, and mail 
client, as well as a WWW browser. 

Within 30 minutes of taking Instant In- 
ternet out of the shipping box, we had hap- 
py PC users surfing the Internet. Since that 
time, the only necessary administration 
has been to change the PPP activity time- 
out to zero so that the PPP link on BYTE’s 
dedicated dial-up connection remains up 
continuously. Offices that have time-me- 
tered Internet access would do better with 
a time-out setting of several minutes. 


Netra Experience 

There is no “instant Internet” for Sun’s 
Netra without the setup, software services, 
and support provided by a VAR. There 
are good reasons for this. One is that Netra 
configuration requires experience with 
Unix system administration, and more im- 
portant, with Netra’s cryptic configuration 
software. Another is that Netra Internet 
Server, as supplied by Sun, doesn’t in- 
clude much more than E-mail and Usenet 
news capabilities. 

We spent a good deal of time and effort 
attempting to install Netra ourselves, with- 
out help from Sun and without the benefit 
of the training and experience a Netra re- 
seller would have. The reseller would nor- 
mally handle most of the difficulties we 
encountered, thus probably saving the cus- 
tomer from grief. We eventually resorted 
to several visits from Sun technical people, 
who demonstrated the normal reseller in- 
stallation procedure and provided several 
critical bug patches. 

Our test Netra worked but wouldn’t hold 
a permanent PPP connection, despite the 
administrative hack of periodically forc- 
ing activity across the PPP connection. 
Nor would it reestablish connection after it 
disconnected from the service provider. 





This is a problem that Sun and the reseller 
would work out for the customer, but we 
ran out of time. So, we finally installed 
Netra to work through a router; that’s a 
much easier configuration process. 

When you receive Netra from the Sun 
reseller, it comes with a tailor-made con- 
figuration floppy disk. As with Instant In- 
ternet, you only need to plug it in to your 
network, connect a modem, insert the disk, 
and turn it on. There is no need for an ex- 
ternal workstation, keyboard, or screen, 
since voice clips played through the inter- 
nal speaker inform you of the success of 
the Netra’s boot sequence. (However, the 
voice clips don’t give diagnostics if Ne- 
tra isn’t properly configured.) 


Different Needs 

For plugging a NetWare LAN of Win- 
dows-based PCs into the Internet, Instant 
Internet is a good fit. It requires only a sin- 
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gle IP address routed through the Internet 
service provider. Because it achieves its 
TCP/IP through a proprietary protocol car- 
ried by IPX communications, Instant In- 
ternet offers a natural barrier to intruders. 
You can maintain other IP domains on the 
same Ethernet; if you don’t route these 
other IP subnetworks out to the Internet, 
there is little need for a firewall to protect 
them. At the same time, IPX-connected 
PCs have full access to the outside world. 

Instant Internet provides Internet con- 
nectivity for most, but not all, systems at 
BYTE, as it would for many other busi- 
nesses. It is far simpler and less expensive 
than providing individual dial-up IP 
accounts and high-speed modems for each 
workstation. Instant Internet with a sin- 
gle-LAN license sells for $3495. 

Sun’s Netra, because it is completely 
TCP/IP based, can meet all the needs of 
an entire heterogeneous LAN. However, 
one could argue that Netra, as it is sup- 
plied to the VAR, doesn’t provide any val- 
ue beyond that available from any other 
Unix server: Unix E-mail and Usenet 
news. What Netra does provide is a foun- 
dation on which a VAR can build the In- 
ternet access and security services your 
organization requires, and the price will 
rise accordingly. 

As a result, a Netra installation will eas- 
ily cost you upwards of $10,000 because 
you are paying for a Sun workstation plus 
what the reseller adds. You should bud- 
get for software (OS and application) sup- 
port from the reseller as well. If you al- 
ready have Unix systems administration 
expertise, you might consider the less ex- 
pensive alternative of buying a PC and in- 
stalling BSDI Unix. Or, if all you need is 
PPP connectivity for your LAN, consid- 
er something such as a Telebit Netblazer. 

The differences between Sun’s Netra 
and Performance Technology’s Instant In- 
ternet boil down to your network environ- 
ment. If all you need is an inexpensive 
shared connection to the Internet for Win- 
dows PCs on a NetWare LAN, Instant In- 
ternet is a simple, effective solution. If, on 
the other hand, you want a Unix-based In- 
ternet server for your TCP/IP network, but 
you don’t want to hire Unix experts to 
manage it, then invest in a Netra with cus- 
tom installation and a maintenance con- 
tract from a Sun VAR. @ 


Ben Smith is an Internet consultant, a for- 
mer BYTE testing editor, and the author of 
Unix Step-by-Step (Hayden Books, 1990). 
You can reach him on BIX as “bensmith” 
or on the Internet at ben@ronin.com. 
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Windows to the Internet 


They may be friendlier than Unix shell accounts, but these five front 
ends have some rough edges and problems handling quirky connections 


SCOTT HIGGS 


hy, when some of the most 
popular Internet access pro- 
grams are free, would any- 
one want to pay for one? The answer lies 
in the generally superior integration of- 
fered by the five commercial programs in- 
cluded in this month’s roundup. 

Each program follows one of two com- 
pletely different interface strategies. Spry’s 
Internet In A Box, Net Manage’s Internet 
Chameleon, and Frontier Technologies’ 
Super Highway Access are really collec- 
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tions of applications that must be run in- 
dividually to perform routine Internet pro- 
cedures. This modular approach reflects 
the Unix heritage of Internet use. 
Netcom’s NetCruiser and PSINet/ 
Pipeline’s Internaut Software for Win- 
dows, by comparison, present integrated 
interfaces, with all program functions ac- 
cessible from the main menu. Modular 
programs demand awkward maneuvering; 
it’s a bit like running a word processor 
that requires separate modules for block 
editing and printing. The integrated inter- 
faces, however, limit you to specific ser- 
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vice providers: PSINet/Pipeline for Inter- 
naut Software for Windows and Netcom 
for NetCruiser. 

NSTL selected packages that include a 
full set of tools for all standard Internet 
functions, including dialers and scripts for 
establishing connections. All the programs 
run under Microsoft Windows and include 
support for Web browsing (with and with- 
out graphics), E-mail (with full-screen edit- 
ing), newsreaders, and FTP, Gopher, and 
Telnet connections. 

With the explosion of interest in Internet 
access, many vendors market products that 
provide some, but not all, of the functions 
in the reviewed packages. You are likely to 
have heard about Netscape, Mosaic, the 
Internet Membership Kit, and several oth- 
ers, as well as Web access through Prodi- 
gy. In most cases, these products offer a 
significant subset of the tools needed for 
dial-up Internet access, but they leave gaps. 


Look, Ma, No Hands 

If you’re one of the few people who still 
read manuals, you might be disappointed 
in these products. Internaut Software for 
Windows offers no manual, and the “free” 
version of NetCruiser ($25 start-up fee, 
plus $19.95 per month for connect time) 
comes without documentation (a $49.95 
retail version comes with two books). Even 
for the modular programs, most manuals 
offer help primarily with installation and 
configuration, not with general program 
procedures. 

We had trouble learning some proce- 
dures but generally made good headway 
through trial and error. NetCruiser and In- 
ternet In A Box were the easiest to learn 
overall. The help screens in Internet 
Chameleon and Internaut Software for 
Windows were—well—unhelpful. 
Super Highway Access offers the 
best help of the five programs, but 
you’ ll need more help to learn it— 
a trade-off of sorts. 





Cruising Speed 

The helpful features that make pro- 
grams easy to learn sometimes bog 
down experienced Internet surfers. 
NetCruiser, while easy to use over- 
all, offers an awkward metaphor 


Highlights 
Strengths 


Internaut Software 
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Super Highway Access 


for Gopher and FTP access. Once you 
mark files for downloading, NetCruiser 
assumes that the primary factor in choos- 
ing a server is its geographic location and 
presents a map for selecting a site. Al- 
though such an approach encourages con- 
siderate use of Internet bandwidth, it isn’t 
convenient for routine use. 

Internaut Software for Windows, the 
other integrated program, creates a new 
window for each step you take, quickly 
cluttering your desktop with inactive win- 
dows. The clutter is 
distracting and in- 
efficient, and it gets 
worse. You can’t 
even resize the 
windows, making 
it that much harder 
to organize your 
work space. 

Among the modu- 
lar programs, fewer 
idiosyncrasies ap- 
pear, although all 
would be more us- 
able if they had in- 
tegrated interfaces. 
Super Highway Ac- 
cess suffers from a 


OVERVIEW 


NetCruiser 


xk 


Internaut Software for Windows 





mild variation of the problem Internaut Soft- 
ware for Windows has: In many circum- 
stances, windows are inappropriately sized, 
obscuring key information. We also weren’t 
thrilled by the lack of information provided 
by Internet Chameleon during Web down- 
loads. Internet In A Box merits guarded 
praise: It succeeds better than the other mod- 
ular programs in providing useful shortcuts 
and keeping relevant functions at your 
fingertips. 

Overall, despite faults in FTP and Go- 


Internet In A Box 
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pher, we recommend NetCruiser as the 
best choice to get up and running quickly 
and easily. Among the more capable mod- 
ular programs, Internet In A Box stands 
out for its combination of clean interface 
and logical structure. We regard it as the 
easiest full-featured program to work with 
on a daily basis. 


Web Browsing 

Although the programs share most basic 
features, they vary considerably in the 
breadth and depth of individual modules. 
Some mail modules include extensive sort- 
ing and filtering capabilities, and others 
include utilities for handling binary file 
attachments. Some newsreaders include a 
full array of saving, posting, and updating 
options; others offer only the most basic 
choices. 

Excitement about the WWW (World 
Wide Web) has been a major factor in pub- 
lic interest in the Internet. All these pro- 
grams support Web navigation aids, graph- 
ics viewing options, and automatic caching 
to speed access. Every program also al- 
lows some customization of Web page dis- 
plays and adapts to handle Gopher and 
FTP servers. 

Internet In A Box and NetCruiser can 
search a page for text and provide useful 
status information during downloading. 
Along with Super Highway Access, these 
programs feature built-in support for more 
graphics formats than are supported by In- 
ternaut Software for Windows and Internet 
Chameleon. 

Only Internet In A Box and Internet 
Chameleon let you print a Web page, al- 
though Internaut Software for Windows 
has a crude print-screen option. All the 
programs except Internaut Software for 
Windows let you save a page to disk for 


later importing into other applications. 
continued 
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*Includes first monthly service fee of $19.95. **Free with subscription to PSINet; monthly plan ranges from $15 to $35. 
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Uneven E-Mail 

Of the key program elements, E-mail re- 
ceives the most uneven support. All the 
programs provide full-screen editing, cre- 
ate reply headers, and can attach a signa- 
ture automatically to messages. Handling 
of incoming mail, attached files, and ad- 
dress books varies considerably. 

Internet Chameleon, Internaut Software 
for Windows, and Super Highway Access 
have the best features for handling this 
flow, letting you establish rules for for- 
warding, deleting, and filing messages 
based on predetermined criteria. All the 
programs except NetCruiser at least permit 
easy sorting of headers. Only Internet In A 
Box, Internaut Software for Windows, and 
Super Highway Access let you search for 
specified text. 

Support for file attachments also varies 
widely. Only Internet Chameleon and Su- 
per Highway Access support MIME (Mul- 
tipurpose Internet Mail Extensions) for at- 
taching binary files (e.g., executable files, 
spreadsheets, and graphics) to messages, 
although other vendors plan to add such 
support soon. 

In the meantime, the classic workaround 
for this challenge has been to convert bi- 
nary files into ASCII text. The resulting 
data looks like gibberish, but it can be sent 
as a text message and then translated into 
its original form by the message recipient. 
Internet Chameleon, Internet In A Box, 
and Internaut Software for Windows of- 
fer built-in encoding and decoding of bi- 
nary files. NetCruiser provides neither 
MIME nor encoding functions. It further 
compounds mediocre handling of incom- 
ing mail with a lack of support for attach- 
ments as well as weak addressing. 


Newsreaders 

With any of these programs, you can ac- 
cess Usenet newsgroups when connected 
to an appropriate server. Internaut Soft- 
ware for Windows provides the most im- 
pressive help with managing newsgroups. 
Its newsreader module can automatically 
download, refile, or delete articles based on 
date, subject, sender, or length before you 
even look at the list of titles. 

The other programs would do well to 
imitate this feature. On an ad hoc basis, 
both Internet In A Box and Internaut Soft- 
ware for Windows let you search for text in 
article headers to identify messages of in- 
terest. The remaining programs offer lim- 
ited functions for managing the volume of 
articles, although all (with the exception 
of Super Highway Access) let you sort ti- 
tles by subject, sender, or date. continued 
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SmarTerm offers smart emulation and TCP/IP connectivity 
choices for Windows, 32-bit Windows, and DOS. SmarTerm is 
the most precise terminal emulation for UNIX, VAX/VMS, 
MV, and AViiON hosts and includes TCP/IP (a Windows 
Sockets DLL) and LAT protocol stacks. It works in every 
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NetCruiser’s newsreader is by far the 
weakest of the group. As with the program’s 
E-mail module, there’s no option to name 
files saved to disk, so you must hunt for the 
saved text after exiting the program. And 
NetCruiser won’t let you remove previously 
read articles from the title list. 

Because of the wide range of system 
types used to store and read newsgroups, 
almost all binary file attachments to news 
articles are encoded into ASCII form. In- 
ternet In A Box and Internet Chameleon 
are the only programs that include the nec- 
essary utility programs to encode and de- 
code such attachments. 
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FTP Functions 

FTP functions let you transfer files from 
any corner of the world to a local com- 
puter in a remarkably short time. The mag- 
ical Unix FTP commands can be baffling, 
but most of the reviewed programs design 
FTP functions along the lines of the Win- 
dows File Manager—with hierarchical list- 
ings of files and directories and point-and- 
click directory changes. 

The file transfer process does not entail 
much interaction. Reaching the remote 
host and locating desired files can be more 
challenging, and it sometimes works bet- 
ter when a few basic file-manipulation ca- 





pabilities are built into the process. 

With varying degrees of difficulty, you 
can use any of these products to search 
Archie listings to locate desired files. Once 
the site has been located and the connec- 
tion made, Internet In A Box, Internet 
Chameleon, and Super Highway Access 
let you save the address, log-in, and profile 
information for future use, which can save 
time in future sessions. Internaut Software 
for Windows saves only the address of the 
remote host. 


Assorted Tools 

All the programs handle Gopher and Tel- 
net sessions with relatively little variation 
in their capabilities. Internet Chameleon 
and Internet In A Box provide custom key- 
board remapping and macros to save time 
for users who run frequent Telnet sessions. 
Internet Chameleon also offers more ter- 
minal emulations than the other programs 
to accommodate different types of Telnet 
hosts. 

Three handy capabilities offered by 
some programs make it easier to connect 
with other Internet users. Internet Chame- 
leon, NetCruiser, and Internaut Software 
for Windows offer the Finger program, 
which identifies users on other systems. 
Internaut Software for Windows and Net- 
Cruiser provide easy access to IRC (Inter- 
net Relay Chat), a utility that lets users 
“talk” with each other across the Internet. 
To determine whether a connection to an- 
other Internet site is “live,” Super High- 
way Access, Internaut Software for Win- 
dows, and Internet Chameleon include the 
Ping utility, which sends a standard sig- 
nal across the Internet that is echoed by 
the remote site if the connection is good. 
Such utilities can be invaluable when trou- 
bleshooting connection problems. 


Sorting Out Features 

The feature tables on pages 144 and 146 
provide a detailed breakdown of the rela- 
tive strengths and weaknesses of each pro- 
gram. Overall, Internet Chameleon is un- 
matched for sheer depth of features, 
although many of these (e.g., extensive 
terminal emulations and protocol support) 
won’t matter to most users. 

Internet In A Box provides the richest 
functionality in modules that see regular 
use: Web browser, newsreader, and FTP. 
Internaut falls short of average in its Web 
browser and FTP functions. Super High- 
way Access has a weak newsreader. With 
the exception of its strong Web browser 
and Gopher elements, NetCruiser offers 
only the most basic Internet functions. In 


particular, its newsreader and its support 
for E-mail are significantly weaker than 
those of the other programs. 


Performance Matters 

If you log in to the Internet via a dial-up 
connection, be prepared for slow perfor- 
mance. Despite variables such as network 
traffic and modem speeds, our tests in- 
dicate that some programs and service 
providers consistently complete tasks 
faster than others. We tested the three 
modular programs using a local service 
provider. We tested the two integrated pro- 
grams, Internaut Software for Windows 
and NetCruiser, using local access num- 
bers to connect to their proprietary ser- 
vices. 

For browsing Web sites, Internet 
Chameleon and Internet In A Box load 
pages slightly faster than Super Highway 
Access and 10 percent to 250 percent faster 
than the integrated programs, depending 
on the specific test. The minor differences 
among the modular programs indicate 
slight variations in the way they handle 
downloads. The big performance gap be- 
tween these programs and the integrated 
packages suggests that the service provider 
can create major bottlenecks. 

NetCruiser’s Web browser, with graph- 
ics toggled off, runs almost as fast as those 
of the modular programs. With graphics 
switched on, NetCruiser is much slower. 
It’s the only program that doesn’t support 
text streaming: displaying Web text while 
graphics download in the background. In 
practice, NetCruiser requires a wait of over 
20 seconds before presenting information 
that most of the other programs display in 
less than 5 seconds. Even without text 
streaming, downloading the full page with 
graphics takes 30 percent less time in the 
modular programs. 

Internaut Software for Windows im- 
plements text streaming but seems to run 
all processes in slow motion. Direct con- 
nection to Web sites with no graphics takes 
twice as long as with the next-slowest pro- 
gram. With graphics enabled, Internaut 
Software for Windows still takes twice as 
long to display text as any of the other 
text-streaming programs. 

Results for FTP and newsreader per- 
formance follow the same general trends. 
The three modular programs run fastest, 
with Internet Chameleon completing tasks 
slightly ahead of the others. 


Error Handling 
Dealing with problems is part of every- 
day life on the Internet. A remote host may 
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go off-line, a server may be overloaded, 
or an entry error may transpose an address 
digit. How the Internet client programs 
handle such pitfalls is a measure of their 
maturity. Unfortunately, our tests produced 
many situations with misleading prompts, 
loss of data, and unrecoverable program 
lockups. 

If a phone line is connected improperly 
or offers no dial tone, the three modular 
programs alert users with a warning mes- 
sage. NetCruiser and Internaut Software 
for Windows simply dial and attempt vain- 
ly (for minutes at a stretch) to connect, of- 
fering no useful information or trouble- 
shooting suggestions. 

If a telephone line loses its connection 
while the program is on-line, Internaut 
Software for Windows and Internet In A 
Box simply identify the problem and sug- 
gest redialing. Super Highway Access and 
Internet Chameleon give no indication that 
anything is wrong, behaving as if the link 
were still active and giving misleading 
error messages. Internet Chameleon pro- 
vides a help option that turns out to be 
inactive. NetCruiser accurately identifies 
the connection loss and tries to exit but 
fails. An hourglass sits on-screen, and no 
menu commands or keystrokes can break 
through the jam. 

Incorrect addressing can cause additional 
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problems. Super Highway Access offers 
the most informative error messages, and 
Internet Chameleon and NetCruiser are 
better than average. Internaut Software for 
Windows offers little of use, but at least it 
handles capitalization errors gracefully. In- 
ternet In A Box gives almost no prompts 
that could help in recovering from ad- 
dressing problems. 

File management can be a problem 
while you’ re trying to recover from trans- 
mission problems. Only Internet In A Box, 
NetCruiser, and Internet Chameleon give 
clear warnings to prevent accidental over- 
writing of files. 


The Net Effect 

Weeks of testing left us lukewarm about 
most of the programs. With occasional ex- 
ceptions, they are quirky to set up, intol- 
erant of user or network errors, and un- 
even in the depth of their support for 
Internet activities. On the bright side, any 
of them can provide a successful Internet 
connection, and all represent a huge step 
forward in usability from Unix shell ac- 
counts. 

These products are the first generation of 
all-in-one Internet connection packages. 
It will take time for standards to evolve 
and for rough edges to wear off. 

That said, our top recommendations go 
to Internet In A Box and NetCruiser. In- 
ternet In A Box stands apart from the field. 
Although it ranks first only in error han- 
dling, it finishes second in every other 
area, exhibiting consistent strength across 
almost all applications. 

NetCruiser’s strength lies in its inter- 
face: We loved the program’s integrated 
approach, finding it easy to learn and use. 
Furthermore, its low price ($44.95) makes 
it our second recommended program, even 
though its evaluation total was slightly 
lower than that of the $199 Internet Cha- 
meleon. However, below-average speed 
and limited functionality (it’s by far the 
least feature-rich package of the group) 
make NetCruiser less appealing than 


Internet In A Box. @ 
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The Power of X for Windows NT 


Hummingbird’s eXceed combines the look and feel of Windows NT 
with the networking muscle of X Window System 


STEVEN BAKER 


ike it or not, Windows is the in- 

terface of choice across many or- 

ganizations. But if you must have 
remote connectivity with other systems, 
particularly Unix workstations and servers, 
Windows is no solution. While Windows 
NT delivers basic file and printer sharing, 
it lacks a networked user interface for run- 
ning graphical applications on diverse re- 
mote systems. eXceed for NT 
gives you the best of both 
worlds: the look and feel of NT 
and the functionality of a robust 
X Window System. And as a 
bonus, you can easily pass data 
across the divide. 

Developed a decade ago at 
MIT as part of Project Athena 
(with support from Digital 
Equipment and IBM), X has be- 
come the de facto standard for a networked 
GUI in the Unix realm. Using an NT sys- 
tem as a PC X server to handle input and 
display results, a local desktop can exe- 
cute programs remotely on systems as var- 
ied as Sun SparcStations and the fastest 
Cray supercomputers. The X technology is 
limited only by the extent and speed of the 
network connection. 


The X Connection 
Hummingbird was the first vendor to re- 
lease native X server software for NT. eX- 
ceed ships on 16-bit Windows, DOS, and 
OS/2. NT support was the next logical step 
for handling native Win32 and other 32-bit 
applications. Although the 16-bit version 
worked on NT, its performance slogged 
when it was pitted against demanding net- 
work and graphical tasks. eXceed now 
supports X Window System 11 release 6, 
the latest version of the X system. 
eXceed allows you to deploy NT as 
your window manager, with X applica- 
tions launched in separate multiple NT- 
style windows. You can also establish a 
window manager (e.g., Open Look or Mo- 
tif) on the remote Unix client that handles 
one large, single X root window. Either 
way, you can cut and paste between NT 
and X applications. If the remote client is 
running at a lower display resolution than 
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Windows NT running alongside X Window System applications using eXceed’s multiple-window mode. X clients 
shown include File Manager, Mailtool, and CmdTool from Solaris OpenWindows Deskset (above). Hummingbird’s 
Xconfig tool makes it easy to configure and modify the X server (left). 


the server application, the local display 
pans to support windows larger than the 
physical screen. eXceed also ships with 
Hummingbird’s own hwm local window 
manager for use in single-window mode. 
In most cases, you'll prefer the multiple- 
window mode that allows treatment of X 
applications as local NT applications. 

The standard package, eXceed 4 for 
Windows NT, includes both the network 
version and the Xpress serial version. 
Hummingbird’s eXceed 4 comes with sev- 
eral stand-alone TCP/IP tools, including 
telnet and ftp clients for starting up re- 
mote X applications and troubleshooting. 
The Hummingbird ftp client is far supe- 
rior to the standard text-based ftp client 
that ships with NT, because it emulates 
the file manager GUI, supporting drag- 
and-drop file transfers. 

Also included in the standard package is 
eXceed Basic, a BASIC language inter- 
preter and compiler (i.e., tokenizer) for 
writing NT applications and local X client 
programs. In addition to the normal BASIC 
language commands, eXceed Basic sup- 
ports an extensive set of API commands 


that can use Hummingbird’s X library 
(Xlib), along with its ftp and telnet li- 
braries. eXceed Basic’s powerful script- 
ing and debugging options can automate 
complex tasks, such as connecting to a 
networked host computer and starting up X 
client applications. 

eXceed/Xpress is a serial-only version 
that uses Tektronix’s Serial Xpress proto- 
col to compress the X packets for trans- 
mission over serial links. Xpress requires 
communication with a terminal server that 
supports the Tektronix protocol or instal- 
lation of the Xpress/Host software (which 
must be purchased separately) on the tar- 
get Unix host machines. Xpress uses a pro- 
prietary protocol rather than the familiar 
SLIP or the PPP protocols of TCP/IP. 

eXceed 4-XDK for Windows NT is a 
superset of eXceed 4, adding a software 
development kit and libraries for NT. With 
the XDK, you can port X Window appli- 
cations based on Xlib and Motif from Unix 
to NT. The resulting applications run as 
local X clients on NT, using the eXceed 
server or a Unix machine as the X server 
for input and display. You can distribute 
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[ETS The Power of X for Windows NT 


X Windows Performance Under eXceed for NT 


Higher numbers indicate better performance. 




















Rconfig. This utility supports 
transferring files, viewing and 
changing Xconfig settings, man- 
aging fonts, modifying .INI files, 
and installing Program Manag- 
er icons on remote machines. 
Scripts can automate the pro- 
cess of remote configuration and 
management on any number of 
target systems. Extensions to the 
X protocol handle remote com- 
munications, so Rconfig can 
manage other eXceed systems 
only when the remote X server 
is running. 

Hummingbird wrote Scon- 
fig and Rconfig with the 



























































scripting language of eXceed 


















































performance relative to a Sun SparcStation 1. 


these local X clients with DLLs so that 
they will run on other machines with just 
the basic X server software. The XDK in- 
cludes X header files, libraries, and sample 
source code for several local X clients. 
You’ll need the 32-bit Microsoft C/C++ 
development tools to build local X clients 
with the XDK. 


A Control Panel for X Windows 

Xconfig, a utility similar to the Windows 
Control Panel, lets you quickly view or 
change system settings, such as start-up 
method, key mapping, security, protocol 
(1.e., which extensions to support), fonts 
(i.e., font database and aliasing), trans- 
ports (TCP/IP and DECnet), and perfor- 
mance parameters. Using Xconfig, you 
can select the fastest method to complete 
graphics operations based on the video 
card and the NT video device driver. For 
troubleshooting, eXceed can trace X pro- 
tocol requests and log them to a file. 

The newest version of eXceed adds pass- 
word protection to the Xconfig utility and, 
for more fine-grained control, issues pass- 
words for configuring individual cate- 
gories. At large sites, this can simplify 
management by supporting standardized 
setups and letting users modify only a lim- 
ited number of personal settings. 

Another administration utility, Scon- 
fig, lets you customize and simplify the 
eXceed setup program for deployment. 
Usually you would use Sconfig to build 
template files for classes of target systems 
or to customize installation for specific 
applications. 

Once you install the X server, you can 
manage the configuration remotely with 
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Xmarks reduce performance data to a single number that rates 


Basic, which illustrates the lan- 
guage’s impressive scripting 
power. Using the eXceed Basic 
workbench as a text editor, you 
can also write scripts for the ftp and tel - 
net programs to automate common tasks. 


Not Quite Point-and-Click 
For new X users, setting up and starting 
remote Unix clients is a tricky process be- 
cause of the variety of start-up methods 
supported by X clients and the variations 
across Unix platforms. You can start ap- 
plications from NT on demand (using te] - 
net or executing scripts), or XDMCP can 
automatically start X clients based on files 
configured on the Unix hosts. You can 
also create a local Xsession file in NT that 
will automatically start a large number of 
X clients. This Xsession file (SES) can 
contain a list of other script files and ap- 
plications to start when you double-click 
on the Xsession. 

Launch Pad emulates 
features common on Unix 
systems with X man- 
agers, such as Motif and 
Open Look. Launch Pad 
displays a pop-up menu 
for starting applications. 
A customized launchpad 
can trigger any local NT 
application or X applica- 
tion (remote applications 
via one of the X start-up 
methods). This is the 
same concept used by the 
Explorer interface in 
Windows 95. The Launch 
Pad utility comes precon- 
figured with menu items 
for standard NT applica- 
tions, eXceed programs, 
a DOS box, window 





management, and a placeholder for X ap- 
plications. 

Launch Pad also offers a virtual desktop 
window manager similar to the OLVWM 
(Open Look Virtual Window Manager). 
This eXceed desktop provides a virtual 
screen that’s much larger than the physical 
screen. With a small virtual screen pop- 
up utility, you can move windows off the 
physical screen onto the virtual screen to 
reduce clutter and make it easier to work 
with several applications. 


X to the Test 

We tested eXceed 4 for Windows NT in 
two environments. First, we used a 90- 
MHz Pentium with 32 MB of RAM, a 
Diamond Stealth 64 VRAM PCI (Periph- 
eral Component Interconnect) card, and 
an SMC PCI Ethernet network card run- 
ning NT Server 3.5. Second, we used a 
486DX2-66 system with 16 MB of RAM, 
an Orchid Fahrenheit ISA card, and an 
SMC Elite16 network card running NT 
Workstation 3.5. In both cases, we con- 
figured NT with the video card in 1024- 
by 768-pixel by 256-color noninterlaced 
mode. 

For testing, we used the eXceed X serv- 
er to run client applications on a variety 
of Unix systems, including Sun SPARC 
machines running SunOS 4.x and Solaris 
2.x, IBM workstations running AIX, Dig- 
ital Alpha boxes running OSF/1, and Unix- 
Ware and Solaris x86 on Intel. We found 
only a few compatibility problems (which 
are noted below) and no instability issues. 

Running on the Pentium 90, eXeed’s X 
performance was excellent. To quantify 
its X server performance, we ran both the 
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The Power of X for Windows NT 


lems when running some common 
Unix clients. The font alias for the 
default font used by SunOS and 














Solaris Deskset applications (e.g., 














cmdtool and textedit) and the 
equivalent UnixWare desktop pro- 
grams displayed the single quote 
character (‘) for the backward 








older Xbench tests and X11perf, using the 
newer Xmark benchmark. 

X11perf takes a number of hours to run 
and generates test times for several hun- 
dred drawing and text primitives. Xmarks 
massage this performance data into a sin- 
gle magical number that rates performance 
relative to a Sun SparcStation 1 (see the 
figure “X Windows Performance Under 
eXceed for NT” on page 150). Based on 
Xmarks and Xbench, eXceed running on a 
Pentium delivered faster X performance 
than an older SparcStation 2+ (50-MHz) 
machine with a Gxplus graphics accelera- 
tor running Solaris 2.4. 

We hit a few minor compatibility prob- 





quote character (’ ). The backward 
quote character (or grave) is com- 
monly used in many Unix shell 
scripts. This problem was mostly a mild 
annoyance once we realized that it was 
only a font-aliasing problem. We also en- 
countered some font-aliasing prob- 
lems resulting from font metrics 
(e.g., character spacing) using a 
few X applications. 

Using the NT PVIEW (Process 
Viewer) tool from the Resource 
Kit or the Win32 SDK, we occa- 
sionally found some dummy lo- 
cal X clients (1.e., eXceed Basic 
run times) left running after using 
Sconfig and Rconfig. A user 
would not notice these zombie 
tasks because they weren’t asso- 


ciated with windows. 

Overall, Hummingbird has delivered a 
fast and full-featured X server in eXceed 4 
for Windows NT. The system-administra- 
tion features make this product especially 
attractive to large sites that are deploying 
X technology. 


Steven Baker works for the Oregon Depart- 
ment of Energy. He is the Networking colum- 
nist for Unix Review and former editor of 
Programmer’s Journal. He can be reached 
on the Internet at msbaker@cs.uoregon.edu 
or on BIX at editors @ bix.com. 
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Color and a Pentium To Go 


Quirky design mars the well-equipped Toshiba 4900CT 


REX BALDAZO 


oshiba has long produced impres- 

sive laptop computers, and the 

T4900CT continues the family tra- 
dition. This 6.9-pound portable features a 
low-voltage Pentium processor, a 10.4- 
inch SVGA active-matrix color screen, 
separate Type II and Type HI PCMCIA 
slots, and an unusually roomy 772-MB 
hard disk. But while we found it a pow- 
erful traveling companion, problems with 
the AccuPoint mouse substitute gave us 
second thoughts. 


Solid Pentium Performance 

With its speedy 75-MHz Pentium CPU, 
the T4900CT was about 80 percent as fast 
as our 90-MHz Pentium baseline in the 
BYTE Benchmarks test. The 3.3-V Pen- 
tium also helped stretch battery life on the 
Thumper 2 word processing test to 4 hours 
and 15 minutes. 

A small, nonbacklit LCD strip located 
above the keyboard displays the charge 
remaining in the main battery, as well as 
other status information. Known as the 
QuickRead icon bar, this LCD can show 
remaining battery life as either a percent- 
age of the maximum charge or in hours 
and minutes. 

When the laptop is idling in resume 
mode, the QuickRead bar displays an icon 
of a book with a bookmark. In this mode, 
a backup battery supplies power to main 
memory even when you shut off the com- 
puter. The main battery continuously 
charges the backup battery, so simply turn- 
ing the T4900CT back on returns you to 
where you left off. But don’t depend on 
this feature if you plan to leave the com- 
puter unplugged for an extended period— 
the backup battery will eventually drain 
the main battery, and you’ll lose every- 


BYTE Benchmarks 
Battery Life 


Floating-Point index 


| 





thing that you had stored in RAM. 

Resume mode also allows you to swap 
out the main battery without losing the mem- 
ory contents. However, this feature requires 
Toshiba’s tailored version of DOS, which 
is included with the T4900CT. When we 
installed MS-DOS 6.22 and swapped out 
the main battery, the computer rebooted in- 
stead of resuming, and we lost everthing 
inRAM. : 

The other icons on the Quick- 
Read bar are fairly intuitive, 
though sometimes text would 
be better than a picture. For 
example, we’d prefer a simple 
Num Lock label to the tiny keypad 
icon. 

Many laptops have a single 
Type III PCMCIA slot that also 
accepts a pair of Type II cards, but 
the T4900CT has separate Type II and 
Type III slots. You can install one of each 
type of card simultaneously, or two Type 
II cards. Both slots are on the right side of 
the computer, and they have separate 
access doors. Oddly, the Type II slot has a 
hinged door, while the Type III slot has a 
pop-off door. 

For multimedia presentations, the 
T4900CT has a built-in sound system. But 
there’s only one speaker, so if you want 
stereo sound, you'll still have to carry a 
pair of external speakers. 


AccuPoint Agony 

We like the T4900CT’s mix of features 
for power users, but we think the Achilles’ 
heel of this machine is its AccuPoint point- 
ing device. It handles pointing quite well, 
but is awkward for the clicking half of 
point-and-click operations. 

The AccuPoint is a small green knob 
sticking out of the keyboard between the G 
and H keys. It works at least as well as sim- 
ilar devices, allowing confident control 
over the pointer. But for some reason, 
Toshiba decided to place the mouse 
buttons vertically along the front edge 
of the computer (see photo). 

This peculiar placement makes it 
nearly impossible to use a wrist rest 
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and the buttons at the same time. While 
writing this review on a T4900CT, the 
buttons became a real sore point, both 
literally and figuratively. 




















, The vertical placement 


Wealso found that manipulating the Ac- 
cuPoint with our right hand required a very 
nonergonomic twist of the wrist to reach the 
right button. In fact, we found the Accu- 
Point easier to use left-handed. Perhaps that 
was the intent, but it seems unusual in the 
face of competing designs that work equally 
well for right-handers or southpaws. 


Flip of the Coin 

Our problems with the AccuPoint might 
seem like a minor complaint, but modern 
Windows applications increasingly rely on 
point-and- 
click opera- 
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would make 
you consider 
a Pentium-powered portable in the first 
place. For that reason, we recommend that 
you try using a T4900CT for a while before 
buying; if the AccuPoint buttons don’t 
bother you, the T4900CT is definitely a wor- 
thy machine. Its combination of a huge hard 
disk, built-in sound, and Pentium power is 
very appealing. Just leave room in your lug- 
gage for an external pointing device. 





Rex Baldazo is a BYTE technical editor. You 
can reach him on BIX or on the Internet at 
rbaldazo @ bix.com. 
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Toshiba T4900CT (8 MB of RAM) 
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A Whole Other Galaxy 


it’s big, expensive, and learning-intensive, but Visix’s development 
environment is cross-platform and object-oriented without compromises 


BARRY NANCE 


eveloping object-oriented ap- 
plications to run natively on 
many hardware platforms re- 
quires a lot of code—and a lot of com- 
promises. Visix Software dispenses with 
the compromises in Galaxy, a complex, 
high-end development environment. | 

Galaxy consists of several thousand ob- 
ject-oriented API functions. The APIs are 
embodied in link libraries, a visual screen- 
design tool, a help compiler, and a run- 
time service broker that supplies distrib- 
uted services on a LAN. You use C or C++ 
compilers to produce the code you link 
with the Galaxy libraries. 

Intended for vertical-market data pro- 
cessing in a distributed, LAN-based set- 
ting, Galaxy avoids the lowest-common- 
denominator approach to cross-platform 
development. For platforms that don’t of- 
fer a particular feature (e.g., CUA [Com- 
mon User Access] controls on the Macin- 
tosh), Galaxy supplies the behavior itself. 
Galaxy’s consistent interfaces present high- 
level abstraction to the programmer while 
it tightly couples itself to or replaces the 
services of the native platform. 





A Galaxy of Options 

Cross-platform development has come a 
long way since Borland International’s 
$49 Turbo Pascal compiler that came in 
DOS and CP/M versions. The current state 
of the art lets you produce computer pro- 
grams that run equally well on Macintosh 
System 7, Windows 3.x, Windows 95, 
Windows NT, OpenVMS, Unix, and OS/2. 
Although most cross-platform environ- 
ments concentrate almost completely on 
the management of the GUI screen, Galaxy 
goes a Step further and offers file and 
directory management, memory manage- 
ment, and RPC (remote procedure call)- 
like distributed-processing services. Visix 
says a future edition of Galaxy—in beta 
test at this writing—will add relational 
database access through a standardized 
SQL delivery system. 

We evaluated Galaxy 2.5 on a Power- 
Mac 6100 running System 7.5, a Twin- 
head 486/33 notebook running OS/2 Warp, 
and an IBM PS/ValuePoint running Win- 
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dows 3.11. Before we could begin the eval- 
uation, we had to go to school: Visix insists 
that its customers go through a 44-day 
training program before using Galaxy. The 
product’s price includes the training (but 
not the travel and lodging). The training 
seminars are friendly, relaxed, compre- 
hensive, and conducive to learning the 
complexities of Galaxy. Visix also sup- 
plies a wealth of sample programs. The 
samples are the same for all platforms. 
Only the make file varies for the different 
operating environments. 


C Is the Word 
You can develop Galaxy-based software 
using a variety of 32-bit compilers, in- 
cluding Borland’s C/C++ 4.5, Symantec’s 
Think C 6.0, Watcom’s C/C++ 10.0, and 
IBM’s C Set++ 2.0. Visix supports only 
C and C++, but we had some success link- 
ing MicroFocus COBOL programs with 
the Galaxy libraries in an experiment we 
performed. Visix should consider sup- 
porting other computer languages in the 
future: C and C++ aren’t always the best 
tools for developing business software. 
Visix implements Galaxy as a set of 
class libraries. The naming convention for 


the API functions is v<prefix><verb> 


Galaxy's VRE (Visual Resource Editor) lets 


you create and maintain resource files, the GUI- 


oriented components used by applications. 





<noun>. Prefix identifies the Galaxy man- 
ager module for that API. Verb is typical- 
ly set, get, load, init, destroy, open, or 
close. And noun indicates the target on 
which the function operates. vdialogOpen() 
is an example of a Galaxy function (one 
that doesn’t need a noun, because the noun 
is the same as the prefix). vbuttonSet- 
Background() is another. 

The Galaxy class libraries give C pro- 
grammers an object-oriented perspective 
on software development through class 
hierarchies and functions the programmer 
can use to dynamically modify the Galaxy 
environment. Through Galaxy “meta- 
functions” (our term), you can customize 
a number of Galaxy functions to add new 
behavior. The effect is similar to using 
C++ inheritance to customize the meth- 
ods of an existing class. The result is su- 
perb parallelism and consistency between 
APIs, which brings Galaxy’s complexity 
down to a manageable level. 


Managers, Managers Everywhere 

Galaxy’s architecture consists of more than 
50 managers, with each manager handling 
some functional classification (see the table 
“Selected Function Class Managers” on 
page 156). These include abstractions for 
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distributed computing, the GUI, 
OS services, structural matters, 
and the windowing system. 

The distributed-computing 
services let you target some of 
the logic of your application to 
run on different computers. The 
GUI abstractions build and man- 
age the individual graphical con- 
trols (e.g., buttons, list boxes, 
and menus). The OS managers 
handle memory, file-system, and 
timer issues. The structural man- 
agers provide the framework for 
the entire Galaxy environment 
and supply interprocess com- 
munications between Galaxy 
components. And the window- 
ing-system managers abstract 
such window services as the clip- 
board, cursor shape, font selec- 
tion, image rendering, printing (Post- 
Script), and drag and drop. Also included 
are services that support internationaliza- 
tion. If you wish to use native services in 
your program, you can do so. However, 
you forgo the platform-independence that 
Galaxy offers. 

The Galaxy API itself consists of about 
3500 functions (you will need the train- 
ing), but the consistent naming and design 
of the functions within each manager group 
make it possible for you to learn and use 
Galaxy without constantly referring to the 
extensive printed documentation. 

Visix designed a sophisticated relation- 
ship manager in Galaxy, called the Com- 
mand Manager, that separates operating- 
environment events (e.g., a mouse-click) 
from the code that you want to execute 
when the event happens. With the Com- 
mand Manager, you give each event a 
name and specify which chunk of code 
Galaxy should run for that name. You can 
thus perform some program maintenance 
on the graphical behavior of your program 
simply by changing the design of a dialog 
box or window in the resource file and 
modifying the name table to indicate which 
existing program-logic modules should 
handle the changed window objects. At 
run time, Galaxy quickly finds, in a context 
dictionary, the name and the associated 
code that should execute for that named 
event. 

For example, suppose a push button la- 
beled CANCEL has a tag (a Galaxy inter- 
nal name you specify) of QUIT. When 
someone clicks the push button, Galaxy 
issues a “notify” for the button as well as 
a command bound to the tag that the Com- 
mand Manager will dispatch. If you 
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vdialogitem 
viist 
vlistitem 

vlistitemList 


doNothingListClass [|Option 
expand istClass 
syncScrotiCtass 


LX Option 
_ Option 
J Option 
(_] Option 
(_] Option 
J Option 
©] Option 





One of the many sample Galaxy programs, VMDEMO, demonstrates the List 
Manager while illustrating parts of the Galaxy hierarchy. The right side is the 
spreadsheet object. The left side shows a small section of the class hierarchy. 


haven’t registered a command for the 
QUIT tag, Galaxy traverses the class and 
instance hierarchy looking for a command 
bound to the tag. Each object (1.e., in- 
stance) and class has its own command 
space. 


The Visual Resource Editor 

Galaxy resource files don’t typically be- 
come part of executable program files. 
The resource file is a platform-indepen- 
dent binary representation of the specifics 
of the Galaxy components that your pro- 
gram uses. Each resource file is a hierar- 
chically linked collection of Galaxy ob- 
jects—a nested dictionary of resources 
akin to Macintosh res and Next nib files. 
Different members of a LAN-based de- 
velopment team can share a common re- 





source file; you don’t have to 
maintain a separate copy for 
each programmer. Visix sup- 
plies utilities that convert re- 
source files to and from ASCII 
files, but you'll almost always 
use VRE (Visual Resource Ed- 
itor) to manage and update the 
resource file. VRE itself is a 
Galaxy application. 

To distribute a Galaxy appli- 
cation, you bundle your exe- 
cutable file, the VRE-generated 
| resource file (which has a .VR 
extension), and the global Gal- 
axy resource file VGALAXY 
.VR. You can optionally con- 
figure your program to use 
Galaxy DLLs (on those plat- 
forms that support DLLs). Visix 
does not impose run-time fees 
for Galaxy-based applications. 

VRE doesn’t write Galaxy programs for 
you and is not a CASE tool. Rather, VRE 
lets you visually create and maintain the 
GUI aspects of your program. The screen 
on page 155 shows the list of objects that 
you can add to your screens via VRE. 
Visix doesn’t include a class browser with 
Galaxy, but you'll find Galaxy works with 
the class browsers available in most C/C++ 
development environments. Through VRE, 
you can configure how your Galaxy-based 
application should react to resizing on your 
target platforms. You can also specify that 
Galaxy automatically resize dialog-box 
items to suit target platforms. 

The distributed-services component of 
Galaxy works on TCP/IP, DECnet, and 
AppleTalk transports. Visix says it could 


SELECTED FUNCTION CLASS MANAGERS 


Functionally, Galaxy can be broken down into 48 class-oriented managers, each a relatively self- 
contained group of functions and data types. Following are 11 of the most important ones. 


Application Manager 


Manages multiple instances of Galaxy clients, stores application-wide 


attributes, and manipulates global state information 


B-Tree Manager 
Class Manager 


identification 
Clipboard Manager 
_ Command Manager 





A key-oriented file access method 


Gives C programmers an object-oriented view of Galaxy through 
subclassing, overloading, inheritance, polymorphism, and class 


APIs that access native clipboard mechanisms 
Allows access to GUI events and OS features via name relationships 


established by programmer 


_ Communication Manager A transport-oriented message-sending mechanism 


_ Datatag Manager 
oriented attributes 


File System Manager 


Look-and-Feel Manager 
Memory Manager 
Session Manager 
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A platform-independent representation of data items provided via object- 


File services (open, create, read, write, and record locking) and directory 
services (creation, deletion, and lookup) 


The heart of Galaxy’s GUI screen management 
APIs for allocating and freeing memory 
APIs that applications can use to become consumers or providers of 
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distributed services on a LAN 
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NSTL’s compatibility and interoperability tests are the most rigorous in the industry. So when you 


see our Seal, you know the computer products you're buying will be compatible. 


The following computer products* have recently eamed the NSTL Seal. 


Kapok Computer Co. 

Kapok 9200/9400 DX4-100 
Notebook System 

First International 

Computer Inc. 

LEO DESIGNote VP DX4-75 


Notebook System 


Arima Computer Corp. 
NotePro Enhance DX4-100 
Notebook System 


Clevo Company 
7500E DX-33 
Notebook System 


For more information about the NSTL Seal and what it takes to eam it, call 


Clevo Company 
7600 P54C-90 Pentium 


Notebook System 


Dual Enterprises Corp 
Dual PMD5000 P54C-90 
Pentium Notebook System 


Texas Instruments/Racore 


Computer Products Inc. 
Racore M8119 with Tl Driver 


Allied Telesyn, 
International Corp. 

AT 1500 Plus 16-bit Ethemet 
AT 1700 Plus 16-bit Ethemet 
AT 1720 Plus 16-bit Ethemet 


Intel Corp. 
Intel EtherExpress PRO with Flash 


AT&T GIS 

NCR StarLAN 16/4 
Token-Ring ISA NAU 

NCR StarLAN 16/4 
Token-Ring MC NAU 


Kingmax Technology, Inc. 
PCMCIA Ethemet Adapter EN-10T2 





800-220-NSTL or (610) 941-9600. It's the first step toward a long and healthy relationship. 


* All brand or product names mentioned are trademarks or registered trademarks of their respective holders. 
Plymouth Corporate Center * 625 Ridge Pike * Conshohocken, PA 19428 * Fax: 610-941-9952 * NSTL is a division of McGraw-Hill, 
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A Power Toolkit 
for Large-Scale 
Applications 
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The Galaxy Application é 
Environment lets developers 
use both Galaxy and third-party 
tools and libraries to write large 
applications. Galaxy’s own object- 
oriented libraries can replace 
thousands of lines of C or C++ 
code and help avoid redundant 
coding for shared resources. Among the key 


components is the DAS (Distributed Application Services) 
API, shown in the lower right, which lets you develop applications that 
communicate across different platforms. DAS consists of eight object-oriented 

components that provide high-level, platform-independent communication services. 


easily expand this list to include NetBEUI 
(NetBIOS), IPX, or LU 6.2 if customers 
want them. We think it would be better if 
support for those protocols came standard 
with Galaxy. 

In addition to telephone, BBS, and fax- 
based support, Visix maintains a site on 
the Internet for its customers. You can ask 
questions and get answers from other Visix 
customers as well as from Visix support 
staff, and you can download sample code 
and bug fixes via FTP. 


Galaxy at Work 

To exercise Galaxy, we developed a per- 
sonal stocks-and-funds investment-track- 
ing application for use on Windows, OS/2, 
or Macintosh systems. We easily modi- 
fied the standard File menu and File Open 
dialog box (Visix calls it the File Chooser) 
to use the term Portfolio in place of File. 
Our application used DB2/2, IBM’s OS/2- 
based relational database manager, to store 
stocks, quotes, and transactions. 

Because Galaxy doesn’t yet provide a 
standard, consistent interface to relational 
databases, we coded the SQL delivery 
mechanism to run as a background task 
on OS/2 and used Galaxy’s distributed- 
services feature, over TCP/IP, to route 
database requests to and from the database 
server. (At this writing, Galaxy was work- 
ing on an upgrade that would add access to 
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such relational database managers as 
Oracle and Sybase but probably not for 
other important products like Watcom 
SQL or Ingres, which several other devel- 
opment tools support.) Macintosh, OS/2, 
and Windows clients could all access the 
database with equal ease. The performance 
of the resulting software is certainly satis- 
factory. 

Galaxy’s control over and management 
of the underlying GUI is extensive. You 
probably wouldn’t do this in a real multi- 
platform environment because you’d con- 
fuse users, but you can even set a look- 
and-feel flag within Galaxy to make 
Galaxy use something other than the native 
windowing system. On a Macintosh, for 
instance, you can make your application 
appear to be running on X Windows or 
Presentation Manager. (For legal reasons, 
you can’t make the Macintosh look-and- 
feel appear on other platforms.) 


Client /Server Solution 

Galaxy isn’t for building shrink-wrapped 
software, such as games or word proces- 
sors, but it is an excellent cross-platform 
development environment for large-scale, 
client/server-based business automation. 
Galaxy supplies a wealth of functionality. 
Our only serious complaint is with Gal- 
axy’s limited database access and network- 
transport compatibility. 







© = Part of Galaxy 


The most impressive thing about Galaxy 
is that its developers managed to achieve 
object-oriented and cross-platform oper- 
ation without compromising either. It 
would have been easy to cut corners if a 
mouse control in the class hierarchy, for 
example, didn’t layer itself correctly across 
the Windows and Mac platforms. The re- 
sult could have been some decidedly un- 
Mac-like GUI conventions creeping into 
the Mac version of Galaxy applications. 
But Visix went the extra mile to write the 
code that avoids such a compromise. The 
result is impressive. 


Barry Nance is a BYTE contributing editor 
and has been a programmer for 20 years. 
He is the author of Using OS/2 Warp (Que, 
1994), Introduction to Networking (Que, 
1994), and Client/Server LAN Programming 
(Que, 1994). You can reach him on the In- 
ternet or BIX at barryn@ bix.com. 
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A Less Wobbly Wabi 


Unix gets Windows-friendly: Wabi 2.0 is faster, runs more Windows 
applications, and now supports OLE 2 


DOUG TAMASANIS 


he initial Wabi (Windows Appli- 
7 cation Binary Interface) release 
stirred up lots of excitement as the 
long-awaited panacea for running Win- 
dows applications under Unix, but poor 
performance and spotty application sup- 
port spoiled the promise and left many of 
us cynical about the whole idea. SunSoft’s 
Wabi 2.0 has risen from those ashes as a 
much more successful attempt to bridge 
the two OSes. 

SunSoft had good reason to forge ahead 
with its much-maligned product: namely, 
an installed user base of approximately 
150,000. The 2.0 release of Wabi addresses 
many of the first Wabi’s shortcomings and 
delivers a larger set of Windows applica- 
tions to the Unix desktop. Wabi now sup- 
ports OLE, OLE 2.0, and DDE; runs in 
386 enhanced mode; uses less memory; 
and is available in several Unix flavors. 
On the down side, Wabi requires an 
optional program to connect to NetWare 
and lacks support for sound, video devices, 
and Win32 APIs. Despite these short- 
comings, Wabi 2.0 is a significant im- 
provement over previous versions. 


The 80 Percent Rule 
SunSoft has addressed the major problems 
with Wabi—lack of application support 
and slow execution speed—by encourag- 
ing you to install Windows 3.1 (instead of 
contending that you don’t need a Windows 
license). Windows 3.1 is now one of the 24 
applications certified to run with Wabi 2.0. 
According to SunSoft, the 24 certified 
applications make up over 80 percent of 
the commercial Windows applications 
market. New applications supported 
include Approach 2.1, cc:Mail 2.0, Lotus 
Notes 3.0 and the Microsoft Office 4.3 
applications suite. SunSoft claims that beta 
testers have found at least 50 more not- 
yet-certified applications that will run 
under Wabi 2.0. Among these are such 
products as DeLorme Mapping’s Street 
Atlas and Micrografx’s Picture Publisher. 
Instead of relying on emulation, Wabi 
principally uses API translation, occasion- 
ally resorting to an enhanced CPU instruc- 
tion translation scheme to increase the speed 
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of CPU-intensive operations. Clas- [Lille Options Window Help 


sical emulation programs attempt R# 
to create the whole — | 


PC right inside the eg 
system by interpret- aL ®& 
ing individual Intel 
operation codes into 





RISC operation 
codes. For each In- 
tel instruction, it 
takes some eight ~ 
RISC instructions. | 
This inefficiency re- - 
sults in a significant 
performance hit. 

Translation takes 
advantage of the X 
GUI by mapping 
Windows GUI com- 
mands to X GUI Se 
commands. For ex- _ a 
ample, when creat- 
ing a window, Wabi 
maps the Windows 
create windows API command to the X 
create window API. Because of this direct 
mapping, you get native performance dur- 
ing your interaction with the Windows API 
(where most Windows applications spend 
about 80 percent of their time). 

Wabi always translates when running 
on an Intel box. So, if there is a CPU-in- 
tensive call, Wabi takes advantage of the 
presence of the Intel processor, never need- 
ing to map the Intel operation codes to the 
RISC operation codes. On RISC systems, 
emulation is necessary for certain appli- 
cations that directly call the CPU. In this 
case Wabi does a CPU translation (essen- 
tially an emulation). To enhance perfor- 
mance, Wabi maps and caches each Intel 
operation code. If the call is outside the 
Windows API, then Wabi must perform 
the CPU translation. 
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Wabi Still Wobbles But Doesn’t Fall Down 

Wabi requires each user to load a copy of 
Windows—a limitation that consumes a 
lot of disk space on a multiuser system. 
On loading, all standard Windows appli- 
cations and utilities are available and 
appear just as they do on a PC, except that 
there is no DOS emulator included. The 
DOS shell requires a separate DOS emu- 
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Wabi 2.0 on a SparcStation 10 running the Windows 3.1 Program Manager and 
Microsoft Excel. Note the console and X Window icons. 
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lation program. Otherwise, all interaction 
with the system mimics that of a PC 
including drive labels and filenames. 

Although not blazingly fast, Wabi 2.0’s 
performance is acceptable. Based on hand 
timing of various application tasks, Wabi 
loaded on a SparcStation 10 with 64 MB of 
RAM runs at roughly the speed of a 50- 
MHz 486 PC. On occasion, an application 
would hang for several seconds but, in 
general, applications ran smoothly. 

In addition to better performance, Wabi 
2.0 greatly improves application integra- 
tion. Each Windows application has its 
own launchable icon. Once open, appli- 
cations run in individual scaleable win- 
dows right on the Solaris desktop. You 
can cut-and-paste and drag-and-drop 
between Windows and Unix applications. 
Wabi’s support of Winsock networking 
enables file sharing and lets you access 
network printers from within Windows 
applications. 

Wabi now lets you embed Microsoft 
Word objects into your Unix mail tool and 
send them. The receiver can then simply 
double-click on the icon to launch Wabi 
and Word and load the file. Depending on 
the configuration of your gateway, users of 
Word on a PC may not be able to read 
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Word embedded messages. 

Another caveat on connectivity: If you 
need to connect to a NetWare network, 
you ll have to purchase an additional add- 
on product like Netcom to provide an 
IPX/SPX stack. SunSoft said they are 
licensing server and client IPX/SPX stacks 
from Syntac to eliminate this limitation. 

We couldn ’t resist the temptation of load- 
ing applications not on Sun’s certified list. 
Harvard Graphics for Windows 3.0 was one 
of several that we tested. Using Harvard 





Graphics, we created a presentation con- 
taining several complex charts and printed 
it from our workstation without a problem. 
We also copied the presentation onto a 
floppy that we then manipulated and printed 
ona PC. 

Other programs we loaded didn’t fare as 
well. Mathematica 2.0, for example, loaded 
a notebook but crashed when loading the 
kernel. There was a DOS conflict error box 
displayed, but the problem didn’t crash the 
system. We simply closed Mathematica and 
continued using other 
applications. Essen- 
tially, if the applica- 
tion makes any refer- 
ence to DOS, the 
program won’t run 
under Wabi. 


Beyond Solaris 
- Wabi is available for 
Solaris 2.3 and comes 
bundled with 2.4. Ad- 
_ ditionally, SunSoft 
_ ships Wabi 2.0 to 
~ OEMs such as IBM, 
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Hewlett-Packard, Novell, and The Santa 
Cruz Operation. These OEMs will release 
versions of Wabi either bundled or as op- 
tions with their operating systems. 

With Wabi 2.0 SunSoft has improved 
both the speed and integration of its Win- 
dows translator program as well as the 
number of compatible applications. It does 
lack support for Microsoft’s Win32 APIs, 
sound and video devices, TCP/IP, and Net- 
Ware. It’s no panacea, but it is a solution 
for running certified Windows applica- 
tions on Unix platforms. If you want to 
use Word, Excel, and cc:Mail on Unix, 
Wabi gets you there. 


Doug Tamasanis is a BYTE senior techni- 
cal editor. He holds an M.S. in physics and 
systems engineering. Doug is also a senior 
member of the IEEE. You can reach him on 
The Internet or BIX at dtam@ bix.com. 
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{The MultiNet* Intelligent Hub} 


LANNET WROTE THE 
book on switching hubs. 


Here are the reviews. 
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We're happy to report that our superior single frame. In the 


bata Comm 
market for a switching hub? Take it from 


the experts. Get LANNET. With switching 


switching hubs are finally getting the 


attention they deserve for setting new 





standards in switching. But more important than capabilities like ours, your 
what they do in network will 
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magazines is Viel litte productive life, 
SOLUTIONS and you'll soon be’ jane matte ee es 
FOR =I switch up to 128 dedicated 10 
fer ieli nie writing your own Mbps Ethernet connections. 
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read our book. It’s free! 


Call: +972 (0)3 645 8458. 
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don't worry about overloading 
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The Open Framework for Network Solutions. 
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It runs with 


NetWare 
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HANDS-ON TESTING 


29 SWITCHING HUBS 


Because they’re more efficient, more convenient, and 
increasingly less expensive, Ethernet switching hubs are 
replacing router-repeater setups in LANs 


TADESSE W. GIORGIS 





en years ago, LAN wire speeds didn’t come close to approaching bottleneck status. But these days, 
bandwidth is a jealously guarded resource, and the actual throughput on a crowded 10-Mbps 
Ethernet network or a 16-Mbps token-ring network is often slower than what you get from even 
a 28.8-Kbps modem. Anxiety-ridden network administrators are calling for more bandwidth at rea- 
sonable prices—and they’re buying Ethernet switching hubs. 

Without a switching hub, one fast workstation can choke a 10-Mbps Ethernet bandwidth in no 
time and take the network down with it. Ten-Mbps Ethernet switches don’t sacrifice installed bases of network 
hardware and software. Until the newer, faster standards fall into place (which could take years), they present 
a solid interim solution. 

Ten-Mbps Ethernet switching hubs alleviate traffic jams by making virtual connections between transmitting 
and receiving nodes and sending data only to each packet’s Ethernet destination address (i.e., a type of pri- 
vate connection) rather than broadcasting data to everyone. This improves every node’s network perfor- 
mance, and it offers a security benefit as well. Many LANs rely on routers and repeaters to distribute network 
data, but repeaters aren’t capable of port-specific transmission, and routers don’t conserve bandwidth. Although 
the cost per port of switching hubs is currently greater than that of router/repeater combinations, prices are 
falling, due largely to the increased use of ASICs. 

Most of the switching logic and management capability of the 29 hubs we tested is hard-coded into ASICs 
that manage specific ports. Developing the ASICs is expensive. But once vendors have the design, ASICs cost 
much less than the commonly used general-purpose RISC-based Intel 960 processors. Most 960 designs in 
switches use dual processors, with one CPU for switching and one for management. Port-specific flow requires 
two CPUs at each port and is expensive. 





How to use this guide 


We combine our low- and high-level performance test results with Some are hybrids. You can configure Kalpana’s cut-through Ether- 
usability and features ratings to choose winners in categories by Switch EPS-2115M to perform a few store-and-forward functions. 
technology (i.e., cut-through and store-and-forward) and then by Using charts like the one shown here, we summarize test details 
configuration or expandability (i.e., stackable and rack-mountable). | about the winners and runners-up in each of these categories. 


A weighted average of each Lannet LET-10 MultiNet Switching Hub and LANswitch Modules 
switch’s low-level and appl ications !f cost is no object, one of the MultiNet series (the LET-20 and LET-36 Reflects the qual ity of 
performance score (75 pe rcent) ’ <P are similar to the LET-10, just larger) is the switch for you. The MultiNet 5 documentation , Gase of setu p, and 
the features score (15 pe rcent), =e Switch garners top billing by combining excellent performance; a wealth ease of operation 
ee SS of expansion options that support Fast Ethernet, token ring, and FDDI : : 
and the usabi | ity score (10 . (Fiber Distributed Data Interface) in the future; and ease of use through 
perce nt), based ona 10-poi nt excellent management. It shines in both the low-level and applications performance 


tests, thanks to some Tmgressive latency figures (for a store-and-forward switch) and 


scale 7 H igher n umbers are better. a highly effective back-oressOms implementation that yields zero packet loss. 


ee Categorized by suitability to small 
List prices for test ‘ame ge Brena. as or large networks, rate 
configurations. They vary \eNDOR MODEL CONTCRATON SCORE PFRMANCE FATS USBLY——PeR PNT PESTER ADOGESPORT RATE management tools, virtual LAN 


because of the number of BEST ——Lannet Data LET-10 MultiNet $283 = AAAAA = AAAA AAAAA 16KB 120 2 million support, scalability, compatibility, 


RUNNER-UP ~=NBase Switch NH208 MegaSwit\ch $615 : AAAA AAA AAA 24 KB 8 14,881 
ports, speed, features, and WINNERIP OST Xcellys-M $832 30 AMAA AAA AAA 240,000 and fault tolerance. 


bundled software. RUNNERUP OST Xcellys-S $574 AAAA AAA AAAAA 6 60,000 
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Inside a Switching Hub 














POWER 
Power supplies 
and fans. 








PORTS 
Look for flexibility in 
port density and media 
type, including 16 or 


8 10Base-T or 

12 10Base-FL. 
INTERFACES 
Modular, optional high- ee 
speed interfaces mix- ; 
and-match FDDI, Convert Ethernet 
100Base-T, 100Base- esky data to parallel 


VG, Any LAN, and ISL 
Interswitch Link. 


Switching hubs come in both Ethernet and token-ring 
varieties. We tested only the Ethernet type. Store-and-for- 
ward switches receive each packet into a memory buffer 
and examine them for errors and undesirable fragments 
before transmission. Cut-through switches examine only 
the header segment of a frame to obtain its destination ad- 
dress (and source address for virtual LAN support) be- 
fore they begin transmitting partially received packets. 
As aresult, cut-through switches exhibit shorter latency 
(i.e., forwarding delays) than do store-and-forward 
switches. But store-and-forward switches provide pro- 
tocol-based filtering and more sophisticated virtual LAN 
grouping based on membership rules. 

In contrast to cut-through switches, store-and-forward 
Switches can switch packets between standard Ethernet 


ILLUSTRATION: BRUCE SANDERS © 1995 
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BEST 
ETHERNET 
SWITCHING HUBS 


- Lannet LET-10 es 
Hub and LANswitch Modules 


| The LET-10 combines excellent ae 
| mance, expandability, and fobust ee 
_ agement tools. PAGE 165 


Noase NH208 8 Hes itch a SS 


RISC PROCESSOR 
A dedicated RISC 
processor (like the 960 
shown here) handles 
FDDI (Fiber Distributed 
Data Interface) 
translation and SNMP. 


| vee pee op 
_ ple LAN support, it’s sui ted for a ‘small / 
workgroup. PAGE 165 | 


BEST RACK-MOUNTABLE 
- Lannet LET-10/20/36 MultiNet 

The Lannet MultiNet switching hubs 
provide unmatched modular expand- | 

_ ability. A single hub can ae up to / 
_ 120 Ethemet ports, and its 1 
_ internal bus can handle intense band- 
width demands. PAGE 165 








CUr-THROUGH Sh SWITCHES 
_ BEST OVERALL © | 
 NetWiz TurboSwiteh-2000- 

The TurboSwitch-2000 excels in our 
benchmark tests, has the best fea- 


tures score, and offers the most ex- 


FLASH-MEMORY | pandability of the cut- og switches. 





CHIPS _ PAGE 167 

For remote 

software BEST STACKABLE 

oe Ornet LANbooster 2000 | 
\\ ee The LANbooster 2000's back-pressure 


the serial port. | technique simply does not lose pee 


_ ets. Designed for feliability, it also 
offers a ee Module. 


ASICS 
Enable optimized 
performance with full wire 


speed filtering and PAGE 167 | 

oe ee "BEST RACK-MOUNTABLE 
ore-and-forward switching 

enables multiple LAN types NetWiz TurboSwitch-2000 

and speeds (10-/100-Mbps Highly expandable and flexible, the 

Ethernet, FDDI). TurboSwitch-2000 supports several _ 


protocols simultaneously and has ex- 
| cellent network management tools. - 
PAGE 167 


Cams in the ASIC store the 
forwarding table of Ethernet 
addresses. 





and Fast Ethernet or between standard Ethernet and 
FDDI (Fiber Distributed Data Interface) networks, when 
configured with both the standard and fast switch types. 
Cut-through switches cannot handle speed conversions 
unless they include some form of frame buffering. A 
fast network called vBNS (very high speed Backbone 
Network Service) was recently announced by MCI and 
the National Science Foundation. It combines ATM 
(asynchronous transfer mode) and SONET (Synchro- 
nous Optical Network) technologies and should achieve 
speeds of 600 Mbps by 1996. Advances such as this 
will make speed-switching devices essential. 

We chose standard 10-Mbps Ethernet switches be- 
cause they represent a large installed base. For in-house 
workgroup needs, 10 Mbps is usually sufficient. 
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ETHERNET SWITCHING HUBS 


TRADING SPEED FOR EFFICIENCY 


STORE-AND-FORWARDS 





nlike a cut-through switch, which 

starts to transmit a frame before it 

has completely received it, a store- 

and-forward switch waits until it 
has received a whole packet into its buffer 
before forwarding it. By waiting to read 
the entire frame, a store-and-forward 
switch not only makes more involved rout- 
ing decisions but can also filter out bad 
packets and shield destination LANs from 
corrupted or truncated frames. But there 
is a penalty for waiting to examine whole 
frames: long latency. 

The store-and-forward switches tested 
have different configurations and expand- 
ability options. Thirteen of them are stack- 
able, and the other 10 are chassis-based. 
Most stackable switches work with addi- 
tional modules for switching between 
faster and slower wire speeds. OST’s 
Xcellys-S is the only store-and-forward 
switch that offers a pluggable switch mod- 
ule. This design would save your invest- 
ment in the housing and power supply if 
your switch module fails. 

The stackable switches range in ex- 
pandability from Xedia’s six-port MAD- 
switch 10, which has one high-speed ex- 
pansion slot, to 16-port switches based on 
the PlainTree WaveSwitch 100 (including 
the Fibronics FX8616 Switching Ethernet 
Hub, Proteon Series 80 p8900, and Xy- 
plex SX-6601), with two high-speed ex- 
pansion slots. The Alantec 12-port Power- 
Hub Model 3500 featured two FDDI 
(Fiber Distributed Data Interface) expan- 
sion slots. 

Even some chassis-based switches pro- 
vide expansion options that can satisfy 
many midrange and some high-end net- 
work installations. These range from Ca- 
bletron’s ESX-MIM, with 12 ports in its 
maximum configuration, to the Optical 
Data Systems 12-slot chassis version of 
the 1094-16EF, supporting up to 176 ports 
(we tested the seven-slot model). The Lan- 
net LET-36 MultiNet, a larger-chassis ver- 
sion of the LET-10 that we tested, pro- 
vides up to 120 ports and 64,000 address 
tables per switch port. The LET-10 also 
provides an intelligent, high-performance 
management application and the most 
complete virtual LAN support of all the 
switches we tested. 

Variations in the performance of store- 


| thinking that the collision is about to occur and there | 
a throttling back of the LAN segments that are experiencing congestion. When the 


| coming frames ready. 








PUTTING THE BRAKES ON RUNAWAY FRAMES 


Ina standard Ethernet installation, whore several nodes transmit to: a common des- 
_ tination, such as a file server, the total traffic on the destination port can exceed 
Ethernet’s standard 10-Mbps wire speed. When this happens, overloaded ports are - 
bound to drop packets. In addition to outfitting each port with hefty buffers, 
e using back pressure and/or software flow control to prevent traf- 





hniques force the source addresses to slow down or hold a 


__ steady pace until the overloaded destination ports catch up with the forwarding. 





Back pressure generates collision-detection signals in the CSIV AA/CD MAC-layer 


ets from the congested port would “fake” the sending port into 
erefore back off. This in turn forces 


(media access control) protocol of Ethernet when a port is overloaded. T hese col- 











sending ports try to transmit after the standard Ethernet delay time, the con- 
ain send another collision-detection packet or bane a liek in- 





The figure illustrates the advantages and drawhéeks of back pressure. ‘(These 


_ scenarios are hypothetical, because they don’t factor in normal collisions that | 
- delay throughput.) For the first scenario, let’s assume that device Ais a worksta- 
— tion and that each of the five workstations attached to the repeater hub transmits 


at 2 Mbps, for an aggregate transfer rate of 10 Mbps going into the switch port. 
If just the five workstations are transmitting to the file server, the aggregate at the 
switch port connecting the file server is within the legal Ethernet limit of 10 Mbps. 

But if the two workstations directly attached to the switch each send data to the 
file server at 10 Mbps, this will create an aggregate rate of 30 Mbps at the switch | 
port. This exceeds the Ethernet legal limit of a 10-Mbps wire rate. Without flow con- 
trol, the file-server port would be forced to drop 67 percent ((30-10)/30* 100) of 
the packets. In this case, back-pressure flow control _ help, especially if it can 
be applied on a port-by-port basis. 

But in the second scenario, assume that Say two of the five cates on segment 
B send data through the repeater hub to the switch, and the two workstations — 
connected directly to the switch are both sending data at 10 Mbps. Applying back | 
pressure would slow down all five systems in or B, because a repeater can- 
not transmit to selective ports. 
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and-forward switches are due 
in part to differing file I/O ac- 
tivities. In our high-level ap- 
plications tests running under 
NetWare’s standard IPX mode 
and under burst-mode IPX, av- 
erage scores for the store-and- 
forward switches were slightly 
slower (within 15percent) than 
the performance of cut-through 
switches in our Excel for Win- 
dows 5.0 and Word for Win- 
dows 6.0 tests. 
However, store- 
and-forward 
switches were 
faster in the 
FoxPro for 
Windows 2.5 
tests. Surpris- 
ingly, perfor- 
mance under 
FoxPro im- 
proves as laten- 
|} cy increases, 
until a point of 
diminishing returns when la- 
tency becomes a hindrance. 

This turnabout could have 
something to do with the tim- 
ing characteristics or setup of 
FoxPro under NetWare, or 
maybe the lock-unlock requests 
that FoxPro makes to the file 
server have time-sensitive win- 
dows that simply appear to ex- 
hibit a bad showing under the 
50-microsecond delay window. 
It could also occur if FoxPro 
bypasses the SPX of IPX/SPX. 
SPX performs checksums at 
the transport layer of the OSI 
(Open Systems Interconnec- 
tion) model, and if errors aren’t 
detected there, switches (on the 
lower network and data link 
levels) find the errors and re- 
transmit packets over a longer 
connection. 

Flow control (see the text 
box “Putting the Brakes on 
Runaway Frames” on page 
164) also improves perfor- 
mance. If hubs can’t keep up 
with demand, they waste time 
dropping and retransmitting 
packets. 

Hardware-based back-pres- 
sure flow control is another 
high-performance feature, as 
exhibited by two cut-through 
switches (the NetWiz Turbo- 
Switch-2000 and Ornet’s LAN- 
booster 2000) and also by two 
store-and-forward switches 






Weighting for 
Best Overall 





‘PERFORMANCE 75% 


FEATURES 15% 


USABILITY 10% 





it does it all and 


Brit BEST 





does it well 


STORE-AND-FORWARDS 


Lannet LET-10 MultiNet Switching Hub and LANswitch Modules 


If cost is no object, one of the MultiNet series (the LET-20 and LET-36 
are similar to the LET-10, just larger) is the switch for you. The MultiNet 
switch garners top billing by combining excellent performance; a wealth 
of expansion options that support Fast Ethernet, token ring, and FDDI 
(Fiber Distributed Data Interface) in the future; and ease of use through 
excellent management. It shines in both the low-level and applications performance 
tests, thanks to some impressive latency figures (for a store-and-forward switch) and 


a highly effective back-pressure implementation that yields zero packet loss. 








PRICE PER OVERALL 
PORT TEST EVALUATION 
VENDOR/MODEL CONFIGURATION SCORE PERFORMANCE FEATURES — USABILITY 
BEST Lannet Data LET-10 MultiNet $283 9.45 AAAAA AAAA AAAAA 
RUNNER-UP NBase Switch NH208 MegaSwit\ch $615 8.59 AAAA AAA AAA 
RUNNER-UP OST Xcellys-M $832 8.30 AAAA AAA AAAA 
RUNNER-UP OST Xcellys-S $574 8.31 AAAA AAA AAAAA 


BUFFER SIZE MAX.PORTS MAX.MAC SWITCHING 


PERPORT  PERSWITCH  ADDRESS/PORT RATE 
16KB 120 64,000 2 million 
24KB «#8 2048 14,881 
—| 24 4048 240,000 
—I 6 1024 60,000 





For small, stable workgroups 





|=] Sy ay Ved 7-1-1 8 = 8=6Nbase NH208 MegaSwitch 


The competitively priced NH208 MegaSwitch targets small workgroups that 
don’t need expansion options and multiprotocol LAN support. The eight-port 
switch doesn’t excel in the frills department, but it has the performance 
network administrators need to break through bandwidth barriers. 








PRICE PER OVERALL 
PORT TEST EVALUATION 
VENDOR/MODEL CONFIGURATION SCORE PERFORMANCE FEATURES — USABILITY 
BEST NBase Switch NH208 MegaSwitch $615 8.59 AAAA AAA AAA 
RUNNER-UP OST Xcellys-S $574 8.31 AAAA AAA AAAAA 
RUNNER-UP © 3Com SuperStack LinkSwitch $1165 8.21 AAAA AA AAA 


BUFFER SIZE MAX.PORTS MAX.MAC = SWITCHING 


PERPORT — PERSWITCH  ADDRESS/PORT RATE 

24 KB 8 2048 14,881 
—! 6 1024 60,000 
128 KB 6 169 89,280 





For large LANs that keep growing 











VENDOR/MODEL CONFIGURATION SCORE PERFORMANCE FEATURES — USABILITY 
BEST Lannet Data LET-10 MultiNet $283 9.45 AAAAA AAAA AAAAA 
RUNNER-UP OST Xcellys-M $832 8.30 AAAA AAA AAAA 
RUNNER-UP Xyplex SX-6001 $600 8.21 AAAA AAAA AAAA 


1 Shared-RAM architecture. 


(Lannet’s LET-10 and Nbase’s 
NH208 MegaSwitch). Inter- 
estingly, the Xedia MAD- 
switch 10, with software-con- 
trolled back pressure, posted 
one of the highest latency 
scores. 

If your network has a com- 


PRICE PER 
PORT TEST 


OVERALL 
EVALUATION 


plex infrastructure with high 
demand for management sup- 
port, expanded virtual LAN 
support, sophisticated filtering, 
and increased expansion op- 
tions, you should be looking 
for a store-and-forward switch- 
ing hub. But if performance 


In addition to excellent performance, the Lannet MultiNet switching hubs 

provide unmatched modular network expansion. A single hub can house up to 
18 full-height or 36 half-height modules and support up to 120 Ethernet ports. 
A 1.28-Gbps internal bus can handle bandwidth-intensive transmissions, such 
as voice and video. 


BUFFER SIZE MAX.PORTS MAX.MAC = SWITCHING 


PERPORT  PERSWITCH  ADDRESS/PORT RATE 

16 KB 120 64,000 2 million 
—! 24 4048 240,000 
256 KB 16 1000 238,000 


KEY 


Ratings from 1 to 5: Ais the lowest; 
AAAAA is the highest. 





happens to be your major con- 
cern, a cut-through switch with 
flow-control features is the way 
to go. 
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SWITCHING ON THE FLY 


CUT-THROUGHS 


“| ategorically, cut-through switches begin forwarding 
frames before they entirely receive them—on the fly. 
In our tests, the six cut-through switching hubs ex- 

«Ai hibited slightly shorter latency than the 23 store-and- 
eed switches. Latency varies according to many factors, 
including how well a switch “slices” or “cuts” a frame be- 
fore transmitting it and whether it reads just the first 6 bytes 
for a destination address, the first 12 bytes for the entire MAC 
(media access control) address (including the source address), 
or the entire frame for a CRC (cyclic redundancy check). In the 
last case, the switch is using store-and-forward techniques. For- 
warding delays also increase when incoming traffic is ham- 
pered by outgoing traffic. 

Of the cut-through switches, only the NetWiz TurboSwitch- 
2000 lets you preselect a latency value. Most of the others 
opt for the middle ground and read the entire MAC address 
(necessary for virtual LAN support) before transmission. 

Although a cut-through switch can achieve lower for- 
warding delays than a store-and-forward switch, it may suffer 
from errors received during its travels. This is likely because 
switches can detect errors only by reading the end of each 





XNET SERIES 1800 PARALLELSWITCH 


If you want to improve NetWare network performance 
without the expense of a stand-alone switch, you might 
consider a server-based Ethernet switch, such as the XNET 
Series 1800 ParallelSwitch from XNET Technology (Mil- 
pitas, CA). Unlike the external switches in our test-bed, the 
Series 1800 is an internal card that provides a direct link 
into a file server via an ISA, EISA, or PCI (Peripheral Com- 
ponent Interconnect) bus slot. We tested an EISA version. 

The Series 1800 needs the file server for loading the 
necessary NLM (NetWare loadable module) to initialize 
the switch and for running its NLM-based management 
program. It does not need the server for its basic switch- 
ing functions, although, generally, this is not a useful con- 
figuration. We tested the switch in a Compaq ProSignia 
486/33 running NetWare 3.12. The Series 1800 deliv- 
ered slightly better-than-average performance results in 
both the low-level and applications tests. 

The Series 1800 has six full-bandwidth Ethernet ports 
and the one bus interface. It is a store-and-forward switch 
with a RISC processor and an address capacity of 8000. 
(The ISA version supports only 4000 addressees.) The 
$3288 switch (as configured for testing with a BNC con- 
nector) costs less than the external switches, but when you 
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frame. Error propagation is a particular concern with Ethernet, 
because the Ethernet protocol specifies the generation of cor- 
rupted and truncated frames for flow control. The Turbo- 
Switch-2000 has a clever workaround for this problem. Al- 
though it doesn’t block bad frames, it does calculate CRCs for 
each frame and reports statistics back to the management sta- 
tion for monitoring and possibly for an error-correction de- 
cision at a higher protocol layer. 

Three of the six cut-through switches we tested are stack- 
able, and three are rack-mountable. Of the stackable models, 
only Ornet’s LANbooster 2000 provides a pluggable switch 
module. This design lets you swap a defective switch with a 
standby unit to allow continued network operation while the 
defective switch module undergoes repair. The other two 
stackable cut-through switches—Hewlett-Packard’s Ether- 
Twist LAN Switch and the IBM 8271 EtherStreamer Switch 
Model 1—are not expandable. The only way to expand them 
is by stacking more switch units. 

The three rack-mountable cut-through switches allow for 
expansion. Kalpana’s three-slot EtherSwitch EPS-2115M can 
be expanded to 15 ports, the Fibronics GigaHub supports 72 


consider the $499- 
per-port cost, it’s 
no great shakes. 
The 1-MB ISA ver- 
sion costs $1988, 
and the 2-MB EISA 
and PCI versions 
with UTP (un- 
shielded twisted- 
pair) connectors 
cost $2988. 

XNET’s Series 
1800 provides a 
dedicated 10-Mbps bandwidth to each of its six ports, or 
you can use it as an integrated switch with a high-speed 
server interface. This integrated approach to switching 
allows communication between devices from six Ether- 
net segments and the file server, achieving the maximum 
bandwidth of 60 Mbps. The switch has multiple manage- 
ment capabilities, including an NLM-based management 
console, SwitchCON, an SNMP agent, and both in-band 
management and an optional RS-232 terminal console 
for out-of-band management. 





The server-based XNET Series 1800 
ParallelSwitch is a store-and-forward 
switch with a RISC processor, six full- 
bandwidth Ethernet ports, and an 
address capacity of 8000. 
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ports, and the NetWiz Tur- 
boSwitch-2000’s Maxi Chassis 
(which is a big 


___ CUFTHROUGHS 
brother of the 


18-port Mini A highly expandable switching meister 


Chassi unit) 
NetWiz TurboSwitch-2000 


supports 120 
feemcatae! §norts per chas- 
—~—__s The TurboSwitch-2000 edges out Ornet’s LANbooster 
mum number EUTE! 2000 for the best performance in our benchmark tests; 
of supported ee the two totally outdistance the other four products. With 








sis. The maxi- 





MAC ad- its combination of back-pressure flow control and high 

dresses on each frame rates (up to 10 million frames per second in its 

port varies maximum configuration), the TurboSwitch-2000 performs superbly in 
tee § from 1700 (for both the low-level and applications benchmarks. The NetWiz switch 

the Kalp ana also has the best features score and offers the most expandability of all the cut-through switching hubs. 

EtherSwitch 

EPS-2115M, PRICE PER OVERALL 
HP’s EtherTwist LAN Switch, PORT TEST EVALUATION BUFFER SIZE MAX. PORTS MAX. MAC SWITCHING 
IBM’s 8271.EtherStreamer VENDOR/MODEL CONFIGURATION SCORE PERFORMANCE FEATURES USABILITY  PERPORT © PERSWITCH  ADDRESS/PORT RATE 
Switch Model 1,andFibronics’ 551 —_NetWiz TurboSwitch-2000 $570 945 AAAAA AAAA AAAA 256KB 120 64,000 10 million 
GigaHub) up to 131,000 ad- RUNNER-UP Ornet Data LANbooster 2000 $795 8.75 AAAAA AA AAA 256 KB 12 131,000 176,400 
dresses forOrnet’s LANbooster ——pUNNERUPFibronics GigaHub $739 854 AMAA AAA AAAA) 256KB 72 1700 44,640 
2000. RUNNER-UP Kalpana EtherSwitch EPS-2115M $650 8.05 AAA AAA AAAAA 512KB. 15 1700 223,200 


Cut-through switches per- 
form slightly better than store- 
and-forward switches in stan- 4 pick-me-up for tired LANs 
dard NetWare IPX protocol 
tests. On average, the cut- 
through switches show an ap- 
preciable performance advan- 
tage over their store-and- 
forward counterparts in the 
Excel and Word for Windows 
tests, but the results are re- 
versed in the FoxPro for Win- 
dows tests. Under burst-mode 
IPX, the performance gap re- 
mains essentially the same for 
Excel, it’s slightly narrowed PRICE PER OVERALL 








toy ae Cee 0 A = Ornet LANbooster 2000 





If you work with a small workgroup that doesn’t require expansion 
options or multiple LAN support capabilities, Ornet’s LANbooster 2000 ~ 
is the perfect choice. Performance-wise, it finished right on the heels of 
the NetWiz TurboSwitch-2000. Its zero-packet-loss back-pressure 
technique accounts for much of this sterling performance. And in the 
case of a switch module failure, you can swap the 12-port switch 
module to minimize downtime. 








PORTTEST EVALUATION BUFFER SIZE MAX. PORTS MAX.MAC SWITCHING 
for Word, and it reverses for VENDOR/MODEL CONFIGURATION SCORE © PERFORMANCE FEATURES USABILITY PERPORT PER SWITCH ADDRESS/PORT RATE 
FoxPro in favor of the store- 
BEST Ornet Data LANbooster 2000 $795 875 AAAAA AA AAA 256KB 12 131,000 176,400 
and-forward switches. We ex- 
RUNNER-UP HP EtherTwist LAN Switch $570 789 AMAA AAA AAA 128KB_ 6 1700 14,880 


pected the Word test results, 
because Word file I/O activ- 
ity is basically similar to a file 
transfer activity. Simple read/ 
write requests should closely 
correlate with latency charac- 
teristics, and Excel’s file I/O 
characteristics are similar. 
There is a huge performance 
gap between the best and the 
worst cut-through switches. 
This reflects how the various 
switch designs, architectures, 
and methods of handling la- 
tency affect performance. The 
TurboSwitch-2000 and LAN- 
booster 2000 are considerably 


it’s expandable, fast, and flexible 





BEST RACKMOUNTABLE NetWiz TurboSwitch-2000 


Highly modular, with plenty of room for expansion, the TurboSwitch- 
2000 series (which includes the four-slot Mini Chassis and the 20-slot 
Maxi Chassis) supports from eight to 120 LAN ports. It accommodates 
Ethernet, token-ring, and FDDI (Fiber Distributed Data Interface) support 
in the same chassis, and it also provides a flexible management 
capability you can access via an RS-232 connection directly on the CPU 
‘module, an external terminal connection, or the vendor’s SNMP- 
compliant management application. 








faster than the other four. PRICEPER OVERALL 
PORTTEST EVALUATION BUFFER SIZE MAX. PORTS MAX. MAC SWITCHING 
KEY VENDOR/MODEL CONFIGURATION SCORE | PERFORMANCE FEATURES USABILITY  PERPORT © PERSWITCH ADDRESS/PORT RATE 
Ratings on Shik te he lowest: BEST NetWiz TurboSwitch-2000 $570 945 AAAAA AAAA AAAA 256KB — 120 64,000 10 million 


AAAAA is the highest. RUNNER-UP Fibronics GigaHub $739 8.54 AAAA AAA AAAA = 256KB 72 1700 44,640 
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How We lested 







ur test suite evaluates the 29 10- 
Mbps Ethernet switches’ per- 
/formance by passing them 
through two rounds of bench- 
mark tests. For each benchmark, we tested 
the switching hubs that arrived with fewer 
than eight ports in a six-port configuration, 
and those with eight or more ports in an 
eight-port configuration. The overall 
scores combine low- and high-level per- 
formance scores (75 percent), features 
(15 percent), and usability (10 percent). 


CONFIGURATIONS 


The low-level benchmark test setup m4 


consists of three dual-analyzer , 
DA-30s (see the text box “The ¥ 
Analyzers”) connected to the switches 
with six ports and four DA-30s connected 
to those with more than six ports. Each 
of the two analyzers from each DA-30 at- 
taches to one switch port through its AUI 
(attachment unit interface) connector. We 
configure one DA-30 as a master, and the 
remaining analyzers in the group of DA- 
30s serve as slaves. (In the latency test 
with multicast traffic, the traffic-gener- 
ating DA-30s have their own master and 


THE ANALYZERS 


We’re using 10 Wandel & Goltermann Tech- 
nologies’ DA-30 protocol analyzers to test 
the low-level performance of the Ethernet 
switches in our test-bed. You can config- 
ure the DA-30s to be single or dual analyz- 
ers for single network tests or for simulta- 
neous operation on networks with different 





slave stations separate from the DA-30 
that measures latency.) The master initi- 
ates each test and collects results by using 
an out-of-band trigger line hooked to a 
BNC connector. 

We used 10 75-MHz Dell Dimension 
XPS P75 Pentium systems with IDE 
drives for the applications tests. We con- 
figured one as a file server with a 525- 
MB Quantum 525AT hard drive and 16 
MB of RAM. The other nine systems 
have 300-MB hard drives and 8 MB of 
RAM; four serve as traffic generators, 
and five run the applications tests. The 
server runs NetWare 3.12, and the work- 
stations run MS-DOS 6.22 and Win- 
dows 3.1. While undergoing testing, the 
switching hubs dedicate ports to the 
server and to each of the four traffic sta- 
tions. The five workstations running ap- 
plications macros share a single switch 
port via a 16-port Kingston repeater hub. 


PERFORMANCE 


The performance score of each switch- 
ing hub is a weighted average of the 












low-level benchmark scores and the 
high-level applications test results. The 
low-level benchmarks provide f 
highly repeatable and consistent Ja 
performance numbers. But low- 
level throughput tests rarely rep- 
resent real-world network activity. Dif- 
ferent applications create frames of 
varying sizes and use irregular timing 
constraints; our applications tests per- 
petrate these undesirable performance 
effects that are inherent in actual use. 
The applications’ setup, environment, 
and hub configuration also contribute 
to the high-level performance scores. 





LOW-LEVEL 
BENCHMARKS 


Our latency tests measure the duration 
between when a packet arrives at a port 
and when it is sent out through another 
port. We involve only two ports in this 
benchmark and use a FIFO (first-in/first- 
out) approach—instead of last-out/first- 
in, which may give misleading results— 
to measure a sampling of thousands of 
frame transmissions. 
The latency figure is an 





topologies. DA-30s monitor network traffic by capturing it 
memory and then writing to disk for further analysis. They also 
can generate their own traffic for simultaneously testing 
other network nodes or components. For this article, we use 
the DA-30 as a traffic generator in its dual-analyzer config- 
uration. 

The DA-30’s architecture divides network analysis into 
three sections: network interfacing, protocol analysis, and the 
user interface. Each section has its own processor working 
in parallel with the other tasks. 

Based on an Inmos transputer, the network-interface pro- 
cessor handles the setup and implementation of up to 256 
hardware address filters, time stamping, and communication 
with other processors. As many as four different interfaces 
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(e.g., Ethernet, token ring, 
V.24, and LED displays) 
can be installed in a stan- 
dard DA-30. 

Another transputer serves as a protocol analyzer to cap- 
ture frames at network speeds. The transputer executes 
multiple parallel processes, one for each layer of the OSI 
(Open Systems Interconnection) protocol stack and one for 
central control and interaction with the other processors. 

The DA-30’s third processor, an Intel 386SX, manages 
the user interface similar to how a 386 manages a typical 386 
PC. It incorporates all the standard PC I/O interfaces. The AT 
bus serves as a communications link between the user-in- 
terface module and the two analyzer modules. 


The DA-30 protocol analyzer captures 
and generates network traffic. 








average travel time for 64-byte frames (the 
smallest legal Ethernet frame size), with 
and without traffic, and for 1518-byte 
frames (the largest legal Ethernet frame 
size), with and without traffic. To deter- 
mine the traffic-handling ability of the 
switches’ backbone, we multicast 64-byte 
packets among four ports uninvolved in 
the latency measurement, using five MAC 
(media access control) addresses and 25 
percent of each transmitting unit’s band- 
width. 

We also run a port overload test. Per 
switching hub, one port receives and the 
others transmit 64-byte packets. Each port 
sends from five MAC addresses. We run 
this test at a 2000-frame-per-second trans- 
mission rate and again at 3000- and 4000- 
fps rates. The port overload score is a ratio 
of the total packet count the overloaded 
port acknowledges to the sum of all the 
packets transmitted to it. 

During our throughput (packet loss) 
test, each analyzer unit on a DA-30 is set 
up with five MAC addresses and trans- 
mits 64-, 128-, and 1518-byte frames 
=== to every other analyzer unit on the 
= = | switch. In other words, ona six-port 

- switch, one port sends to five other 
ports and receives from five other ports, 
in crisscross traffic. We test this at 50 per- 
cent and 100 percent utilization, once with 
broadcast traffic and once without. We 
also test the 64-byte packets with 1 per- 
cent and 10 percent broadcast traffic at 50 
percent and 100 percent network-utiliza- 
tion levels. 

The behavior test rates how well the 
switching hubs handle illegal frames, FCS 
(frame check sequence) errors, runt frames 
(shorter than 64 bytes), and run-on frames 
(longer than 1518 bytes). For each behav- 
ior test, we configure each DA-30 to gen- 
erate 64-byte frames (and 1518-byte 
frames for the FCS test) at a 10 percent 
error rate with 10 percent overall network 
use and one destination MAC address. 


APPLICATIONS 
BENCHMARKS 


In the high-level applications benchmarks, 
four workstations running traffic, each on 
a dedicated switch port, engage in two 
paired “conversations.” A sends an IPX 
packet to B, B sends to A, C sends to D, 
and D sends to C. In each paired conver- 
sation, one station transmits longer frames 
(1024-byte IPX packets) while the other 





sends 229-byte IPX packets, for a com- 
bined network-utilization level of 100 per- 
cent. 

This test indicates how the switches op- 
erate with no bandwidth to spare. Five 
workstations running applications tests 
share a single 10-Mbps port via a repeater 
hub and communicate with a NetWare 
3.12 file server on a dedicated 10-Mbps 
switch port. The workstations run Excel 
5.0, Word for Windows 6.0, and FoxPro 
for Windows 2.5 macros under the con- 
trol of a “master” workstation, each for 5 
minutes. The benchmarks measure the 
speed of network file I/O activity when 
loading and saving files, and under FoxPro, 
for record lock and unlock actions. 

We automate the applications tests 
through a Windows application manager. 

Each workstation reads from and 
writes to a network disk in all the 
applications tests. We run this 
suite once in standard-mode IPX 

and once in burst-mode IPX for each 
switching hub. Benchmark results for each 
application constitute the average trans- 
action time in milliseconds for a specific 
I/O transaction (e.g., file open and file 
save), compiled from the five worksta- 
tions’ scores. 


EASE OF USE 
AND FEATURES 


To evaluate ease of use, we examine doc- 
umentation for organization, comprehen- 
siveness, clarity, diagrams, and examples. 
We also rate how well the LED indicators 
communicate link status, traffic, collisions, 
error conditions, and fault isolation. We 
rate the ease of setup and device manage- 


JULY AG9S 





ment. Basically, the documentation for the 
majority of these switches applies to op- 
eration and the management interface. 
However, we didn’t deem documentation 
worthy unless it also included a description 
of and key for LED indicators, including 
the colors and various sequences 
that signify fault conditions. 

We looked into such features 
as pluggable switch modules, 
hot-swappable and redundant power sup- 
plies, expansion options, and support for 
high-speed backbones and virtual LANs 
to arrive at a features score. We weight 
individual features based on our judgment 
of each one’s importance. 
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Scaling Up with One MAC Address 


hat if you prefer a dedicated 10-Mbps port for each net- 

work device rather than having them share a 10-Mbps 

switching port? The FastSwitch 10/100 AG Workgroup 
Switch from Grand Junction Networks (Fremont, CA) uses one 
MAC (media access control) address per port. It is a true workgroup 
switch, combining 24 dedicated 10-Mbps ports per workstation 
using only one MAC address per port, as well as a dedicated or 
shared 100-Mbps Fast Ethernet port. The FastSwitch lets you 
build networks of 10 to 200 
users and eight servers across 
a 100-Mbps backbone. 

The FastSwitch boasts an 
impressive low latency of 
only 29 microseconds and 
no packet loss at up to 100 
percent network usage for 
any frame size within the 
legal Ethernet network 
transmission rate, even with 
short frame lengths and 
broadcast traffic. Its perfor- 
mance results in the appli- 
cations tests were also impressive. We would have compared it 
to the other switches but excluded it because it has only one 
MAC address per port (the 48-bit number unique to each LAN 








he FastSwitch 10/100 AG Workgroup Switch. 


card). Unfortunately for the FastSwitch, most of our throughput 
tests use five MAC addresses per port for crisscross traffic. 
The FastSwitch has 30 ports, including: 


¢ 24 10-Mbps Switched Personal Ethernet ports that each con- 
nect to a single workstation via an RJ-45 connector 

e a 100-Mbps Switched Fast Ethernet port that connects to a 
single server, workstation, another FastSwitch, or other 100Base- 
X compatible devices via an RJ-45 connector 

e four 100-Mbps Shared Fast Ethernet ports that connect to 
servers, workstations, another FastSwitch, or other 100Base-X 
compatible devices via RJ-45 connectors (as a shared switch, it 
can be split into four 2.5-Mbps segments) 

¢ a 10-Mbps Switched General Ethernet port that can be used for 
uplinking to another FastSwitch 10/100 AG; connect to a mul- 
tiaddress device or network via an RJ-45, AUI (attachment unit 
interface), or BNC connector, or to a twenty-fifth workstation for 
use as a Personal Ethernet port 


The FastSwitch’s front panel has a vast array of status LEDs. 
Each Shared Fast Ethernet port has three status LEDs: link in- 
tegrity, receive, and disabled. There are also two group-related 
LEDs for collision and activity. At $8950, the FastSwitch’s 
price works out to a comfortable $298 per port, extremely com- 
petitive with the price of any switch we tested. 





NetWiz’s TurboSwitch-2000, Fibronics’ GigaHub, and 
Xedia’s MADswitch 10 aii provided MIB (Management Infor- 
mation Base) access via the front-panel LCD console. They also let you 
operate the hub and receive log data, statistics, and diagnostics via the 
LCD console. 

Having to access software via the RS-232 terminal consoles for ad- 
vanced management tasks is a necessary undertaking (you need access 
to the device’s firmware-based MIB to assign IP addresses to a port on 


a TCP/IP network) if your switch doesn’t 


have a configurable panel interface. 







Finding the right cable 
with the right connec- 
tors to fit the switch 
and the PC—to say 
_/ nothing of the trouble 
you might have due to 
different port pin-outs— 
"can bea challenge. 





Configurable port connections: Fibronics, Cabletron, 
and Kalpana support ways to use both straight-through and 
cross-connect cables. Typically, straight-through cables (or end- 
node connections) are used to connect workstations or servers 
to a hub; cross-connect cables are used to connect hubs to one 
another. Fibronics’ GigaHub has two ports for cross-connect ca- 





bles, and the last port on Ca- 
bletron’s ESX-MIM, which is a 

snap-on port module, allows 

straight-through or cross-con- 

nect port configuration via a 

slide switch. Also, the first 

port on Kalpana’s EtherSwitch 

EPS-2115M switch toggles 

via a push button (easily the 

most convenient method). 
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PRICE 
PRICE AS PER 
VENDOR MODEL TESTED PORT 
Fibronics International, Inc. GigaHub $5700 $739 
Hewlett-Packard Co. EtherTwist LAN Switch $3399 $570 
IBM Corp. IBM 8271 EtherStreamer $4800 $600 
Switch Model 1 
Kalpana, Inc. EtherSwitch EPS-2115M $9750 $650 
oe NetWiz, Ltd. TurboSwitch-2000 $14,880 $570 
<3 Ornet Data Communications  LANbooster 2000 $9540 $795 
= Technologies, Ltd. 
Alantec Corp. PowerHub Model 3500 $19,800 $1650 
Bytex Corp. Enterprise LAN Switch $18,150 $786 
Cabletron Systems, Inc. ESX-MIM $8995 $1499 
Digital Equipment Corp. DECswitch 900EE $6345 $1057 
Digital Equipment Corp. PEswitch 900TX $4345 $724 
Fibronics International, Inc. FX8616 Switching Ethernet Hub $10,450 . $653 
Lancast Technologies, Inc. Ethernet Switch Model 5608 $4149 $500 


na Lannet Data Communications, Ltd. LET-10 MultiNet Switching Hub $28,670 $283 





oe) = BYTE Best. 


N/A = not applicable. 


and LANswitch Modules 
ue Nbase Switch Communications, Inc. NH208 MegaSwitch $3995 $615 
Network Peripherals, Inc. EIFO Client/Server $7495 $576 
Switching Hub 
NetWorth, Inc. PowerPipes Ethernet/FDDI Hub $8995 $643 
Optical Data Systems, Inc. 1094-16EF $11,400 $712 
OST, Inc. Xcellys-M $9995 $832 
OST, Inc. Xcellys-S $3445 $574 
PlainTree Systems, Inc. WaveSwitch 100 $9500 $595 
Proteon, Inc. Series 80 p8900 $7995 $499 
Standard Microsystems Corp. EliteSwitch ES/1 $33,000 $1650 
Standard Microsystems Corp. TigerSwitch XE $9450 $394 
3Com Corp. SuperStack LinkSwitch $6995 $1165 
1200 
UB Networks, Inc. DragonSwitch $13,200 $825 
Xedia Corp. MADswitch 10 $2995 $499 
Xylan Corp. OmniSwitch $18,150 $850 
Xyplex, Inc. SX 6601 $9995 $600 
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SWITCHING 
TECHNIQUE 


Frame (packet) switching 


Frame (packet) switching 
Frame (packet) switching 
Frame (packet) switching 


Frame (packet) switching 
Cell switching 
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Frame (packet) switching 


Frame (packet) switching 
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Frame (packet) switching 
Frame (packet) switching 
Frame (packet) switching 
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Frame (packet) switching 
Frame (packet) switching 


Cell switching 
Cell switching 


Frame (packet) switching 
Port switching 
Frame (packet) switching 
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Frame (packet) switching 


Cell switching 
Frame (packet) switching 


Frame (packet) switching 


SWITCHING HUBS TESTED 





MAX. MAC 
BUFFER ADDRESSES VIRTUAL LANS 
SWITCHING SIZE PER PORT/ INTERNAL SUPPORTED/ = UPGRADABLE TOLL-FREE INQUIRY 
CONFIGURATION RATE (PPS)  PERPORT PERCHASSIS ARCHITECTURE PER SWITCH TO ISDN/ATM PHONE PHONE ON-LINE ADDRESS NUMBER 
Chassis-based 44.640 256 KB 1700/6000 ASIC on cross-point matrix No/WA No/Yes (800) 327-9526 (508) 671-9440 http://www. fibronics.co. il 1396 
Stackable 14,880 128 KB 1700/6000 Cross-point switching matrix No/N/A No/No (800) 533-1333 Contact local http:/Awww/hp.com 1397 
j Hewlett-Packard dealer. 
Stackable 14,880 500 KB 1700/6000 VLSI Yes/4 No/No (800) 426-2255 Contact local IBM http:/www.raleigh.ibm 1398 
dealer. .com/nethard.html 
Chassis-based 223,200 512 KB 1700/10,000 — — Cross-point switching matrix  Yes/7 No/No (800) 525-7262 (408) 749-1600 http:/Awww.kalpana.com 1399 
VLSI and distributed memory 
Chassis-based 10 million 256 KB 64,000/64,000 Central matrix with distributed Yes/128 No/Yes N/A +972 4 376656 netwiz@actcom.co.il 1400 
Stackable 176,400 Shared- — 131,000/131,000 ASIC-based nonblocking Yes/256 Yes/Yes N/A +972 4 9981314 support @ornet.co.il 1401 
RAM switching core 
architecture 
Chassis-based 80,000 96 KB 8192/8192 Dual RISC with shared memory Yes/256 No/Yes (800) 252-6832 (408) 955-9000 powerhub @alantec.com 1402 
Chassis-based 200,000 256 KB 2000/16,000 —_ Distributed RISC and Yes/32 No/Yes (800) 227-1145 (508) 366-8000 http:/Awww.network.com 1403 
distributed memory : 
Chassis-based 14,777 Shared- 8000/8000 Dual RISC with shared memory Yes/Unlimited Yes/Yes N/A (603) 332-9400 http:/www.ctron.com 1404 
RAM 
architecture 
Stackable 62,500 500 KB- = 64 distributed Multiple Motorola processors = No/N/A No/No (800) 344-4825 Contact local DEC http://www.digital.com 1405 
1.5 MB across Six with distributed VLSI dealer. 
Ethernet ports, 
7936 FDDI ports/ 
8000 per switch 
Stackable 62,500 500 KB- 1333/8000 Multiple Motorola processors = No/N/A No/No (800) 344-4825 Contact local DEC http://www.digital.com 1406 
1.5 MB per switch with distributed VLSI dealer. 
Stackable 14,880 — 32 KB- 1024/1024 ASIC design No/N/A No/No (800) 327-9526 (508) 671-9440 http://www. fibronics.co. il 1407 
128 KB 
Stackable 14,800 Variable up 16,384/16,384 Central RISC with shared Yes/4 No/No (800) 952-6227 (603) 880-1833 N/A 1408 
to 2 MB memory 
Chassis-based  2>million 16 KB 64,000/ VLSI-per-port with high-speed Yes/256 No/Yes (800) 552-6638 (714) 752-6638 NA 1409 
1,024,000 backplane 
Stackable 14,881 24 KB 2048/2048 Distributed VLSI No/N/A No/Yes (800) 858-7815 (818) 773-0900 jamesc@nbase.com 1410 
Stackable 157,000 128 KB 1016/1016 ASIC-based with distributed No/N/A No/No (800) 674-8855 (408) 321-7300 _ info@npix.com 1411 
buffer memory 
Stackable 12,000 64 KB 1016/1016 Distributed ASICs No/N/A No/No (800) 544-5255 (214) 929-1700 http://www.networth.com 1412 
Chassis-based 14,880 32 KB 1024/11,264  ASIC-based No/WA No/No N/A (214) 234-6400 http://www.ods.com 1413 
Chassis-based 240,000 Shared- 4048/4048 Distributed RISC around a Yes/16 No/Yes (800) 678-9678 (703) 817-0400 N/A 1414 
RAM high-speed matrix switch 
architecture 
Stackable 60,000 Shared- 1024/1024 Central RISC with shared Yes/16 No/No (800) 678-9678 (703) 817-0400 N/A 1415 
RAM memory 
architecture 
Stackable 14,880 32 KB 1024/1024 Dual ASIC design anda 100- No/N/A Yes/Yes (800) 370-2724 (617) 290-5800 http://www.plaintree.com/ 1416 
Mbps switched fabric plaintree 
Stackable 150,000 128 KB 1024/1024 Distributed ASICs No/NWA No/Yes (800) 545-7464 (508) 898-2800 http:/www.proteon.com 1417 
Chassis-based 130,000 Shared- 8192 per box; Dual RISC Yes/100-200 No/Yes (800) 762-4968 (516) 435-6255 http:/Awww.smc.com 1418 
RAM no limit per port/ 
architecture 8192 
Stackable 178,560 Shared 8192 per box; Dual RISC with distributed Yes/100-200  No/Yes (800) 762-4968 (516) 435-6255 http://www.smc.com 1419 
RAM no limit per port/ hardware switching per port 
architecture 8192 
Stackable 89,280 128 KB 169/1016 Distributed VLSI No/N/A No/No (800) 638-3266 (408) 764-5000 http://www.3com.com 1420 
Chassis-based 115,000 90 KB- 8000/8000 Central RISC with shared Yes/65,000 No/Yes (800) 777-4526 (408) 496-0111 http://www.ub.com 1421 
100 KB memory/shared high-speed 
bandwidth for connection 
: between modules . 
Stackable 14,880 64 KB 1024/4096 Distributed RISC cell-based N/A/3 (planned) No/Yes (800) 989-3342 (508) 658-7200 info @ xedia.com 1422 
time division multiplex bus 
Chassis-based 200,000 256 KB 2000/16,000 —_ Distributed RlSC/distributed Yes/32 No/Yes N/A (818) 880-3500 N/A 1423 
memory 
Chassis-based 238,000- 32 KB 1000+/1024 RISC with shared memory No/N/A No/Yes (800) 338-5316 (508) 952-4700 http:/Awww.xyplex.com 1424 
538,000 
@ = yes; O =no. 
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The Gateway to Japan’s PC Market — 


The Largest Piece of a Growing Asian Marketplace 
(Makuhari Messe, Chiba, Japan) 


. | ORLD Organized by: Nikkei Business 
Publications, Inc. 
Support by: Ministry of International Trade and Industr 
(planned), U.S. Embassy’s Foreign Commercial Service 
Collaboration: Database Promotion Center, Japan 
E >. q Cooperation by: Nihon Keizai Shimbun, Inc., Televisior 
Pp O \ Tokyo Channel 12 Ltd. 
4 Reach over 50,000 members of Japan’s 


September 27—29, 1995 
Place: Nippon Convention Center 












PC community! 





1. Japan’s first comprehensive PC exposition 
Covering a wide range of the latest PC-related products anc 
technology — for a// platforms. 


2. “Partnership Solutions Program” 
This program provides you with an opportunity to meet you 
future partner in Japan. 


3. Technical Seminars 
High-quality seminars held apart from the exposition wil 
attract high-level attendance. 


4, Organizer’s exhibit zone 
Nikkei BP presents the state-of-the-art and future direction o 
PC multimedia. 


5. Extensive Promotion 

Expect high attendance thanks to promotion in Nikkei BP’ 
PC publications and in other major media such as TV anc 
daily newspapers. 


Circle 86 on Inquiry Card. 


Send Fax and Get Free Brochure Now! 
FAX. +81-3-5210-8285 


You will soon receive a FREE INFORMATION PACKAGE 
from Nikkei BP WORLD PC EXPO Managing Office 


Reserve 
Your Exhibit Space 
Today! 





(Please type or print) 
Company For more information, please contact: 
Nikkei Business Publications America, In 

Department in Charge 575 Fifth Avenue (20th FI.) 

New York, New York 10017 
Address TEL. (212) 867-3414 FAX. (212) 867-3278 
Zip Country Organizer: 
Tel. ae Nikkei Business Publications, Inc. 





WORLD PC EXPO Managing Office 
2-7-6 Hirakawacho, Chiyoda-ku, Tokyo 102, Japan 
TEL. +81-3-5210-8393 FAX. +81-3-5210-8285 


Contact Person 
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HP's Speedy KISC 


Numerous function units and smart 
load/store processing make the PA- 


8000 the fastest RISC processor 


DICK POUNTAIN 


ess than a year after its PA-7200 announcement, 

Hewlett-Packard again claims to have the world’s 
fastest RISC architecture in its new PA-8000. Once again, 
the claim looks plausible. The PA-8000 design aims for 
“sustainable superscalar” operation by employing multiple 
function units and a radical out-of-order execution strat- 
egy that executes four instructions simultaneously most 
of the time. It’s intended to handle clock speeds of up 
to 200 MHz, which, if achieved, suggests a throughput of 
360 SPECint92 and 550 SPECfp92, ahead of both the 
PowerPC 620 and the Mips R10000. At the time of this 
writing, the PA-8000 has just been taped out for HP’s 
0.5-micron, 3.3-volt CMOS process, but there’s no sili- 
con yet. 

The PA-8000’s microarchitecture is wholly new, bor- 
rowing almost nothing from the PA-7200 implementation, 
except the blindingly fast (960 Mbps) 64-bit Runway pro- 
cessor bus and the strategy 
of keeping the instruction 
and data caches off-chip. 
The new chip is 64-bit 
throughout, with 64-bit flat 
addressing, plus 64-bit 
floating-point and integer 
arithmetic. Nevertheless, 
for compatibility it exe- 
cutes all old 32-bit PA 
RISC code. 


Out-of-Order Execution 

The first step towards sus- 
taining the execution rate 
of four instructions per 
cycle is to provide ample 
hardware resources. To 
this end, the PA-8000 sup- 
plies 10 function units: 
Two integer ALUs, two 
IUs (integer shift/merge 
units), two floating-point 
MAC (multiply accumu- 
late) units, two floating- 
point divide/square-root 
units, and two load/store 
units. See the figure “The 


_ _ operands to the function units. 







registers | 


PA 8000’s Microarchitecture” for details. The MAC units 
have a three-cycle latency and are fully pipelined to deliver 
up to four FLOPs per cycle. The divide units have 17-cycle 
latency and are not pipelined, but they run concurrently 
with the MACs. 

The real trick is to keep most of these units busy, and it’s 
here that the PA-8000 gets radical. It employs hardware 
scheduling to extract the maximum parallelism from the 
instruction stream. Previous two-way superscalar HP 
designs like the 7200 left scheduling issues to the compiler, 
but with a four-way superscalar design, this solution is 
no longer sufficient. That’s because four sequential 
instructions are likely to contain data dependencies that 
can’t be resolved at compile time. Accordingly, the PA- 
8000 has a deep IRB (instruction reorder buffer), which 
examines the 56 most current instructions to find four 
that can execute simultaneously. 

The PA-8000’s instruction-fetch unit fetches blocks of 
four quadword-aligned instructions per cycle (exactly 
matching the maximum execution rate) from the exter- 
nal I-cache. The fetch unit passes them to a sort unit that 
in turn feeds them into the IRB. The IRB consists of two 
28-slot buffers: an ALU buffer that holds instructions 
destined for the integer units and FPUs, and a memory 
buffer that holds load/store instructions. Certain instruc- 
tion types, such as load-and-modifies and branch 


Microarchitecture : 











| | Rename | 
registers | 





The large instruction reorder buffer (center) tracks instruction ence and only dispatches those with resolved 
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instructions, go into both buffers. 

Once an instruction arrives in an IRB slot, the hardware mon- 
itors the instruction stream to the execution units to see whether any 
of them supplies operands for the stored instruction. This in- 
struction can request to be dispatched only after the last instruction 
for which it has dependencies has been dispatched. Each of the IRB 
buffers dispatches two instructions per cycle, and the paired func- 
tion units are coupled to odd- and even-numbered slots (for 
example, all even slots use ALUO, and the odd slots use ALU1). 
In all cases, it’s the oldest instruction in the buffer that gets dis- 
patched. When an instruction has been successfully executed—or 
its trap status becomes known—it’s retired from the IRB in pro- 
gram order. Up to four instructions per cycle can be retired. 

The PA-8000 employs register renaming via 56 rename reg- 
isters (one for each IRB slot) and 64 architectural registers (32 
integer and 32 floating-point). This enables the PA-8000 to 
execute (but not retire) many instructions speculatively, with- 
out corrupting the processor state if the speculation proves false 
and all of them have to be scrapped. This is used to hide branch 
delays and other latencies (see “The PA-8000’s Microarchi- 
tecture”). Exception traps also get signaled at retire time, which 
means that the PA-8000 can maintain a precise exception model 

despite its out-of-order execution. 


Loads and Stores 
The PA-8000 tries hard to elimi- 
nate the performance penalties 
that load-store dependencies 
cause. The commercial data 
processing applications that HP 
targets with its PA chips use 
large data sets and require cor- 
respondingly large data caches 
(up to 4 MB on the PA-8000) to 
achieve good throughput. With such 
a large external cache, loading data 
from the cache requires several cycles. 
This means that an instruction that needs the result of that load 
may have to wait, which on an in-order machine would stall the 
pipeline. Out-of-order and speculative execution can hide these 

delays. 

When a load or store instruction in an IRB slot has received all 
its operands, it requests to be dispatched, just like an ALU in- 
struction, but the destination is one of the address adders, to cal- 
culate its effective address. The calculated address gets stored 
into a third 28-slot buffer, called the ARB (address reorder buffer), 
whose slots are associated one-to-one with the slots of the IRB’s 
memory buffer (see the figure above). The effective address also 
goes to the TLB (translation look-aside buffer), which returns a 
physical address that’s placed into the same ARB slot. 

With its address in the ARB, the load/store instruction starts ar- 
bitrating for access to one of the banks of synchronous SRAM 
(static RAM) that make up the dual-ported data cache. The in- 
struction tries again each successive cycle until it wins access. (Ar- 
bitration is based on the age of the original load/store instruc- 
tion, not the time its address has been in the ARB, with priority 
to the oldest.) If access is granted on the first attempt, load data 
arrives on chip three cycles after the dispatch of the address cal- 
culation. 

Other operand-dependent instructions in the IRB are kept in- 
formed of the status of loads in progress, and they won’t dis- 
patch themselves until their load wins cache access. This leaves 
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the function units free to run any younger instructions whose 
operands are ready, and so the load delay can usually be 
concealed. 

The ARB hardware also checks for store-to-load dependencies. 
Whenever a store instruction has its effective address calculated, 
it’s compared to the addresses of any younger load instructions 
that have completed their cache accesses (by executing out-of- 
order). If it’s the same address, then that load and all younger 
instructions are flushed from the IRB and reexecuted. Similarly, 
whenever a load instruction calculates its address, the addresses 
of all older stores in the IRB are compared. In the event of a 
match, the load waits until the store data becomes available. 
These mechanisms ensure that out-of-order execution can’t cause 
stale data to be read. 

When a Store instruction retires, its value gets copied from a 
register into the Store Queue, a FIFO (first in/first out) write 
buffer with room for 11 doublewords for each cache bank. This 
queue’s contents get written out to the data cache during idle 
cycles or when other stores are performing tag lookups. Using 
these otherwise wasted cycles reduces the likelihood that a load 
will be held up due to cache contention with a store. 


Predictions and Speculations 

Like most of the current generation processor architectures, 
including Intel’s P6, the PA-8000 uses target address caching, 
branch prediction, and speculative execution to minimize the 
pipeline breaks caused by changes of control flow, implemented 
via both static and dynamic branch prediction schemes. 

The PA-8000 indulges in several forms of speculative execu- 
tion. It executes instructions from the predicted arm of every con- 
ditional branch but doesn’t retire them until the branch condition 
is resolved. It executes younger instructions before it knows the 
exception status of older ones. And it executes younger load 
instructions while an older store is still pending. In the event of 
failure (i.e., the branch was predicted wrongly, the older instruc- 
tion trapped, or the store was to the load address), all younger 
instructions in the IRB must be discarded. These cases are rare, 
and most often “playing the hunch” pays off in time savings. 


The Last PA RISC? 

In view of the new partnership between HP and Intel, it’s likely 
that the PA-8000 will be the last PA architecture from HP. There 
already seems to be some convergence between Intel’s P6 and 
HP’s PA-8000, particularly in the area of the out-of-order exe- 
cution hardware, and it becomes less difficult to imagine a hybrid 
between the two architectures. 

It’s interesting to note that both Intel and HP have made a 
decisive move toward intelligent hardware scheduling and that 
both are relying less on smart compiler technology than are many 
other RISC vendors. This is the exact reverse of the trend toward 
VLIW (very long instruction word)—which relies heavily on 
smart compilers—that many market watchers predicted when 
the companies first announced their partnership. This is probably 
due to the fact that both firms have large installed bases of legacy 
software, and hardware scheduling, as implemented by the PA- 
8000's IRB, boosts old code performance more simply and more 
effectively than compiler-based tricks can, as witnessed by the 
generally disappointing performance of recompiled Pentium 
programs. @ 


Dick Pountain is a BYTE contributing editor based in London, U.K. 
You can reach him on the Internet or BIX at dickp @ bix.com. 


Copland: The Abstract Mac OS 


Apple rewrites the Mac OS to help 


support cione systems 


TOM THOMPSON 


ate last year, Microsoft announced that the re- 

lease of its latest revision of Windows, now 

known as Windows 95, was going to be delayed 
until August of this year. Microsoft wanted to fine-tune 
Windows 95 to operate on the widest possible range of 
PCs. With a remarkable knack for timing, Apple also hap- 
pened to announce that the next revision of its Mac OS, 
code-named Copland, was going to be delayed until early 
1996 (see “Apple’s New Operating System,” June BYTE). 
Apple needed the extra time to structure its new OS around 
a HAL (Hardware Abstraction Layer). The irony is that 
these delays came about because both companies were 
grappling with the same basic problem: how to support the 
hardware diversity present in desktop computers. 

Apple had originally planned to add the HAL in a Mac 
OS revision due out after Copland. However, the woes 
Microsoft experienced attempting to support today’s nu- 
merous hardware configurations had ma- 
jor implications for anyone trying to 
sustain a nascent Mac clone market. Be- | 
cause Copland is a complete revamp of | 
the Mac OS architecture, it made sense 
to incorporate hardware abstraction 
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supervisor mode and provided low-level interfaces for 
interrupts, exception handling, and MMU (memory man- 
agement unit) operations. Only System 7 and debuggers 
had access to these interfaces. 

Also, the basic building blocks of any PowerPC Mac 
program, called code fragments, use a pointer-based, pro- 
cessor-neutral access mechanism. The access mechanism 
is the basis of the dynamically loaded shared libraries 
that Copland uses to reduce its footprint in memory. 

One consequence of this redesign is that Copland is no 
longer a ROM-centric OS, but a disk-based one. Put an- 
other way, Copland doesn’t need the massive 4-MB ROMs 
that house the OS code in existing Macs. Instead, a bootstrap 
ROM uses the Open Firmware (IEEE standard P1275) boot 
process to configure expansion boards and locate a start- 
up hard drive. When the system finds the boot drive, it reads 
files containing the code fragments that make up the Cop- 
land OS into memory. Once this is done, execution jumps 
to the microkernel, and Copland takes control. 


New Driver Design 
Hardware abstraction required a 
major change in how the Cop- 


land device drivers were written. 
continued 















while the system software was still under 

















construction. This decision delayed Cop- 
land’s release date, but hopefully the fu- 
ture payoff is that Apple has minimum 



































support headaches when the droves of 




















Mac clones and PowerPC-based CHRP iL Mi 


(Common Hardware Reference Plat- 
form) systems appear. 




















Fundamental Changes 
In previous Mac OSes, the system code 








relied on the numerous custom ASICs 



































that are the hallmark of the Mac hard- 
ware. With Copland, the HAL hides the 
hardware from the system software so 
that it can be written without any ex- 
plicit or implicit dependencies on a par- 
ticular hardware configuration. 

It should be noted that efforts to de- 
couple the Mac OS from the hardware 
were under way with the release of the 
first Power Macs: The PowerPC version 
of System 7.1 was built around a nano- 
kernel. This nanokernel operated in the |— , 
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Formerly, devices were operated through the Mac API. First you 
obtained device-specific information through calls to managers 
such as the Slot Manager for NuBus boards and the SCSI Man- 
ager for SCSI peripherals. Then you controlled these devices 
using Device Manager calls. 

The preliminary Copland driver design bifurcates between a de- 
vice-specific code module and OS interface modules that use 
the API calls. This division resolves certain compatibility prob- 
lems. Specifically, device-specific code must be reentrant to sup- 
port the preemptive scheduling exploited by the new concurrent 
Device Manager, and some Mac API code isn’t reentrant. 

The split design also enables the driver to operate in privileged 
mode, within a separate memory space. This provides memory 
protection while allowing the main driver to exercise fine control 
over system services, such as interrupt handling or memory pag- 
ing. That wasn’t possible when all calls went through the Mac API. 

Applications make the usual calls to these APIs, such as to the 
File Manager for file I/O and the Sound Manager for sound I/O. 
These managers in turn call a device-specific interface, the FPI 
(Family Programming Interface), which is designed for the needs 

=ee:~«O! that device category (e.g., sampling rates 

_ | for sound playback). The FPI accesses a 

specific device via its driver. The FPI ab- 
stracts the class of device, while the driver 
abstracts a specific device in the class (see 
the figure “Anatomy of a Copland Driver’’). 

Consequently, a Copland device driver 
is a plug-in module that consists of three 
parts: the main driver, a configuration sec- 
tion, and a control section. The main driver 
operates in privileged mode and uses de- 
vice-level programming interfaces to op- 
erate the hardware. The main driver makes 
no assumptions about the hardware’s set- 


cess, which 
= access, Ic tings or configuration. It makes no API 
calls. Instead, the main driver obtains setup 


| simplifies writing _ | information through data sent to it via the 
- ee | configuration section. 
Mac drivers, 









-enablesa 
- consistent set of 
rules for device — 


The Name Registry 













The configuration section obtains sys- 
tem information for the main driver and 

= manages other high-level functions for 
it, such as reading device settings from a resource file. It also 
manages a user interface that lets users adjust the device’s settings 
and lets the main driver notify users of certain conditions (perhaps 
displaying a dialog box that warns of an invalid baud rate). 

The control section is that part of the driver that mediates 
transactions between the OS and the main driver. It uses standard 
services exported by the family to accomplish this. Astute read- 
ers will notice that this driver design parallels Open Firmware’s 
device definition, which consists of a device interface (which 
manages low-level device initialization and control), a client in- 
terface (which communicates with the driver), and a user interface 
(which handles user interaction with the device settings). 





What’s in a Name? 


A Name Registry helps provide a certain level of hardware ab- | 


straction and driver-design consistency while providing device 
control. The Name Registry is an object database that manages the 
creation of device entries (either at boot time or on the fly). It also 
stores information about the various devices in the system. For ex- 
ample, a second SCSI port on a clone system would register itself 
and its characteristics with the Name Registry, which makes 
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Copland aware of its existence. Applications or the File Man- 
ager can readily access a peripheral on this port by using its name 
and associated information from the Registry. 

The Name Registry enables a consistent set of rules for de- 
vice access, which simplifies the writing of Mac drivers. For- 
merly, you had to use different driver designs to access devices 
on NuBus boards, PCMCIA cards, or the main logic board. Be- 
cause device entries are created dynamically, the Registry supports 
driver loading and unloading. This lets Copland manage hot- 
swappable devices, such as PCMCIA cards, or identify the pe- 
ripherals in a docking station when a notebook computer gets 
plugged into it. The Registry also provides the means to update 
expansion boards: It can be instructed to load an updated driver 
from a disk file rather than from the board’s firmware. 


Opaque Data 

Copland also conceals other dependencies. Currently, both the OS 
and applications access certain information (e.g., the height of the 
menu bar, the reference number for the boot drive, and the graph- 
ics device handling the main screen) stored in global variables lo- 
cated in low memory. Under Copland, you should no longer di- 
rectly access these variables, but instead use accessor functions 
to obtain this information. Accessor functions were first imple- 
mented in System 7.1, but anyone cruising through the SDK 
header files could see these function calls were simply macros that 
touched the low-memory globals. This won’t be the case with fu- 
ture OS releases, so if you need to use low-memory globals, start 
using the accessor functions. 

Speaking of header files, all those system-data structures in 
them that you know and love disappear. As with the global vari- 
ables, you’ll use accessor functions that reference them. Con- 
cealing the data this way, often called data hiding or data opacity, 
provides needed flexibility in the OS design. This allows data 
structures to be revised without impact to the application software. 
It also lets them be placed elsewhere in memory, even separate ad- 
dress spaces, in the future. Data hiding under Copland is limited 
because the OS must support existing application binaries. 

Copland handles text as an abstract object called—not sur- 
prisingly—text objects. Text objects don’t suffer the limitations 
of C or Pascal strings. They also extend string data by allowing 
you to add annotations to the text. Such annotations might provide 
pronunciation hints for the PlainTalk text-to-speech engine. Text 
objects are opaque; you needn’t worry about their contents. This 
lets them manage multibyte text encodings, such as kanji and 
Arabic, and they will provide a smooth migration to Unicode. 
Under Copland, a Unicode converter transparently manages 
translations from one text encoding to another. 

All these mechanisms help free Copland from the bonds of a 
particular set of hardware. Thus, Mac-clone vendors can differ- 
entiate their systems by adding unique devices. The new driver de- 
sign enables vendors to quickly write drivers for new peripherals. 
The Name Registry allows Copland to both understand and exploit 
features in a particular peripheral, such as a SCSI drive that sup- 
ports Fast SCSI transfers. Finally, through data opacity, Cop- 
land readies the Mac OS for future enhancements. 





Tom Thompson is a BYTE senior technical editor at large with a 
B.S.E.E. from the University of Memphis. He is an Associate Apple 
Developer and author of Power Macintosh Programming Starter 
Kit (Hayden Books, 1994). You can reach him on AppleLink as 
T. THOMPSON or on the Internet or BIX at tom_thompson@ 
bix.com. 
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Casting Arrays 


Inside the mechanics of array 
access in C, with a side trip 


to deciphering cast operations 


RICK GREHAN 


shall begin this tale at its end. This will be about a par- 

ticular programming problem in C, one that you’ ve 

likely encountered if you’ ve ever dealt with dynam- 
ically allocated arrays. 

Here’s the situation: You’ ve just allocated a pointer to 
a linear or one-dimensional array of integers. It’s some- 
thing like ptr=(int *)malloc(ARRAYSIZE). Later in 
the program, a function will treat this array as a 2-D array 
with dimensions of 100 by 200. The function is declared 
as void funcl(int arrayLJL200]). 

How do you pass the pointer you got from mal ]oc() to 
the function and keep all C compilers happy? Certainly, 
this will require a cast operation, but how do you con- 
struct it? 

As promised, here’s the answer: 


TUNCLCCINEC* ZOU] TOG); 


I will happily admit that when the above solution was 
presented to me I found it to be less than obvious. Not 
only was I confused by the nested elements in the cast 
operation, I was further thrown by the explanation that 
was given by the solution’s provider: The above cast will 
work because funcl() is expecting a pointer to an array 
of 200 integers. 

On the surface, that seems wrong. The routine func! is 
expecting a pointer to a 2-D array of integers, not a 1-D 
array of 200 integers—or so I thought. The solution re- 
quired an investigation into how C treats arrays, as well as 
how to interpret cast operations. 


The First Wrong Answer 

This problem arose when I was working with the BY TE- 
mark program (see “BYTE’s New Benchmarks,” March 
BYTE). Many of the routines in the BY TEmark program 
worked with varying numbers of arrays. In other words, al- 
though a particular routine—say, func ( )—would op- 
erate on a single 100 by 200 array of integers, the caller of 
funcl() would have allocated space for three or four 
such arrays. 

The allocation would, of course, have taken place via 
malloc(). It would be up to the caller of func1() to de- 
termine the offset into the buffer to the start of each 2-D 
array and pass the properly adjusted pointer to funcl(). 
Hence the problem: Coercing a pointer to an integer (a 





sequential buffer of integers, to be precise) into some- 
thing I could pass to a function expecting a 2-D array of 
integers. 

The first wrong answer was to simply do it. After all, 
you can pass a pointer in place of a reference to a 1-D 
array. For example, I could easily pass ptr (as defined ear- 
lier) into a function defined as follows: 


void funcl(int array[]); 


However, for the original case—funcl1() expecting a 
2-D array—simply calling funcl() with ptr as the ar- 
gument worked for only some compilers. For example, 
Watcom C/C++ had no problem with it. But the Metro- 
werks Code Warrior compiler for the Mac refused it. Sev- 
eral discussions with the engineers at Metrowerks left me 
with the feeling that it wasn’t Metrowerks’ problem. I 
would have to come up with a workaround. 


The Unused Answer 

There is a related problem, one whose solution leads to the 
solution to the original problem. The related problem is 
this: How do you write a routine that manipulates a 2-D ar- 
ray of indeterminate size? That is, at compile time, we 
don’t know how many rows and columns will be in the ar- 
ray—the algorithms handling the array are such that the 
dimensions are determined at run time. (We’re keeping 
things down to only 2-D arrays; astute readers will be 
able to extend this to multi- 
dimensional arrays.) 

Consider how a C com- 
piler “sees” a 2-D array. At 
one level, the array is just a 
contiguous set of memory 
locations. But at a higher 
level, the compiler has to un- 
derstand that members of the 
array are accessed via two 
indexes. So, to reference an 
element of the array, the 
compiler needs to know the 
array’s dimensions. 

That turns out to be only 
partly true. To allocate space 
for the array, the compiler 
does need to know both dimensions (as well as the data 
type). But to reference an item in the array, the compiler 
need know only how many columns are in the array. 

For example, consider a byte array with dimensions of 
[2][3]. The offset to element [i][j] can be calculated by 
i*3+j. The compiler doesn’t need the size of the first sub- 
script. 

Thus, you can manipulate 2-D arrays of indeterminate 
size. Where you would have written arrayliJ{jJ, you 




































































JULY 1995 BYTE 





179 


rr aaa aaa 


RCM Cen inyrsy Programming 


simply write *(&arrayl0J[0]+i*COLS+j). (COLS represents 
the number of columns.) The expression &array[0][0] returns 
the address of the first element of the array; the rest of the ex- 
pression calculates the proper offset. 

The catch is, this is not generally efficient. Consider the case 
where either i or COLS in the above equation is a power of two. 
In that case, you’d want to turn the multiplication into a shift 
operation. Also, if you had access to the machine’s registers, 
you might want to keep COLS inside a register to reduce a load- 
multiply operation to simply a multiply operation. This is what a 
compiler would do as part of its optimization process. The upshot: 
A compiler is better at optimizing array access than you’re ever 
likely to be. 

In any case, this technique solves the original problem. Once 
you’ve allocated enough space for 100 by 200 integers using 
malloc(), you pass that to funcl(), which is now defined as void 
funcl(int *array). Of course, inside funcl(), you'll have 
to handle all array subscripting manually. But, as described above, 
it’s likely to produce slower code. 


The Wrong Answer That Worked 
After all, what was funcl() really working with but a pointer. In 
terms of size, a pointer to a 1-D array was as large as a pointer to 
a 2-D, 3-D, 4-D, or whatever-dimensional array. I knew that, 
but I just couldn’t get C to believe me. 

The first answer that worked was to make use of the uni on dec- 
laration. I handled it through a typedef: 





typedef struct { 
union { 
int *ptr: 
int (*aptr)LROWSILCOLS |; 
i pe 

} SEs 









This got the job done, and compilers happily accept it. 
In use, though, it’s bulky, as the following call shows: 





tp locptr; 
locptr.p.ptr=(int *)malloc(ARRAYSIZE); 
funcl(*(locptr.p.aptr)): 





It’s also—in one sense, at least—wrong. The expression 
(*aptr) LROWSIJLCOLS] defines a pointer to a 2-D array. As it 
turns out, this is what you would pass to a function that expects 
a 3-D array. 

If you find that confusing, don’t be alarmed—I did, as well. 
Given an array defined as int matrix[2][3], I originally 
thought that the expression matrix (with no subscripts) was un- 
derstood by the C compiler to be a pointer to an integer—in this 
case, the first integer in the array. The compiler simply used the 
subscripts to calculate proper offsets from that pointer. Not so; ma - 
trix is treated as a pointer to two elements, each element being 
an array of three integers. Thus, matrix is a pointer to an array of 
integers (that array being the first row). Another way of saying the 
same thing—matrix is a pointer to a pointer to an integer. 

As a result, the expression matrix[0] (specifying only the 
first index) is valid: It returns a pointer that references the first el- 
ement of the first row of matrix. So, *matrix(0] will retrieve the 
same value as would matrix({0J[0J. Similarly, matrix{£1] will 
return a pointer to the first element of the second row of the array, 
and so on. 
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Now that we know how C “sees” arrays, we can derive a more 
correct way of using the union declaration to solve the prob- 
lem: 





typedef struct { 
union { 
mt *pce; 
int (*apte), COLS |; 
pps 

Preps 


This lets you call the function without the extra level of in- 
direction: 





tp - lOocpur; 
locptr.p.ptr=(int *)malloc(ARRAYSIZE) ; 





funcl(locptr.p.aptr); 





In some ways, using the uni on declaration to coerce a pointer 
to a buffer to a 2-D array reference is quite flexible. You can 
load up the union structure with multiple pointers to arrays of dif- 
ferent dimensions, if you wish. This would let you reference a sin- 
gle array as a 1-D, 2-D, or 3-D array (although offhand I can’t 
think of an algorithm that would need that capability). However, 
this is not very elegant, and it betrays a lack of understanding 


_of how to use the C cast operator. 


The Last Right Answer 

Knowing what we now know, we need to cast pt r—declared 
as a pointer to an int—into a pointer to an array of int. We al- 
ready know what the answer is (reread the beginning of the arti- 
cle if you’ ve forgotten), and because deciphering a complex cast 
can be difficult, we’ll reverse-engineer what we already know 
works. The cast expression is (int(*)[200])matrix. 

To understand a complex cast operation, you use the right- 
left rule: Start with the identifier, look right, and then look left. 
Continue this recursively to “work your way out” of the expres- 
sion. As you work your way out, evaluate ( ) (identifies a func- 
tion) and [ ] (identifies an array) at a higher preference than * 
(identifies a pointer). 

So, for the cast given above, because there is no identifier, 
start with the innermost (* )—it’s a pointer—look right—it’s a 
pointer to an array—look left—it’s a pointer to an array of inte- 
gers—and you’re done. 

I’m embarrassed to say that the last right answer was not the 
one that made its way into the first version of the BYTEmark 
benchmarks. The current release of the benchmarks uses the 
union trick instead. Still, it’s often the case that a not-so-right 
answer to a problem can work, lead to a deeper understanding of 
what is actually going on, and ultimately provide the last right 
answer. & 
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Networks (ica (Tent ivarsts 


ISDN and Analog 


Access in One Package 


Users moving to ISDN often still 


require access to analog links 


SALVATORE SALAMONE 


ith ISDN services becoming more avail- 
able, users who crave higher-speed access 
are quickly making the move to such ser- 


vices. But most people soon discover there are still many 
situations where they need to connect to traditional analog 
modems. 

One way to get both forms of access is to have two ac- 
cess lines—an ISDN link and an analog phone line— 
each with the appropriate termination equipment (an ISDN 
terminal adapter and a modem, respectively). But from 
a financial perspective, that hardly makes sense, espe- 
cially when you consider that you can use an ISDN link for 
both voice and data connections. 

For those users who truly need both types of access, a 
new solution is starting to emerge: hybrid devices that 
connect to an ISDN line and also support analog modem 
communications. Such products are essentially enhanced 
ISDN terminal adapters, but a more apt name for them 
would be ISDN/analog modems. Products in this cate- 
gory include the Courier I-modem with ISDN/V.34 from 
U.S. Robotics, the Elite Series ISDN modems from Zy- 
Xel, the Hybrid Modem TA 200 (also known as the HMTA 
200) from Motorola, the ISDN System Adapter from 
Hayes, and the WaveRun- 











ner from IBM. 

These devices typically 
cost more than modems that 
incorporate V.35 technolo- 
gy, and they’re usually just 
a bit more pricey than stan- 
dard ISDN terminal adapt- 
ers. However, they sell for 
less than what a combina- 
tion ISDN terminal adapter/ 
high-performance modem 


Simplifying Digital Access 


enable you to connect to an Internet service that offers 
ISDN connections. And if the endpoint on the connec- 
tion doesn’t support ISDN, these devices can also sup- 
port a link to a traditional modem (see the figure “Sim- 
plifying Digital Access” below). 

These new devices can be regarded as modem replace- 
ments. However, they should not be confused with high- 
er-end products, such as access routers that can combine 
ISDN and analog access into one device through sepa- 
rate ports. 

The new ISDN/analog modem-like products are just 
that: modem-like. For example, for analog access they 
use the same communications software programs as a 
regular analog modem. Also, many use standard AT com- 
mands (with slight modifications) for ISDN connections. 

The biggest difference between ISDN/analog devices 
and regular modems is that the former are more difficult 
to configure. This is because of the complexity involved 
in making an ISDN connection. If you don’t have your 
equipment configured correctly for your local exchange 
carrier’s central-office equipment, an ISDN/analog hy- 
brid modem will not work. This is an ISDN-specific prob- 
lem common to all ISDN modems, not just the hybrid 
products. 

That’s in contrast to the case of two regular modems at- 
tempting to establish a connection. If the two devices are 
configured differently—say, to operate at different data 
rates—they are capable of negotiating at the start of the 
call and settling on a default transmission rate that both 


























would cost. For instance, the 
Zy Xel Elite Series ISDN mo- 
dems start at just $549. 
These hybrid products al- 
low you to take advantage 
of an ISDN link’s higher 
bandwidth when ISDN is 
available at the other end of 
the line. For example, they 














Devices that combine ISDN and analog-modem 
functions into a single unit give you the flexibility 
to connect to a variety of Services and devices. 
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HMR inary Networks 


When you use an ISDN/analog modem, however, you are 
typically required to enter information about the type of switch 
that the central office is using, the SPIDs (service provider iden- 
tifications) associated with the channels over which the connec- 
tion is being made, and the tele- 
phone numbers of the SPIDs. All 
this information varies, depending 
on the local exchange carrier whose 
equipment you are connecting with. 

There are other parameters that 
sometimes require setting when you 
are establishing an ISDN connec- 
tion. But the switch type, SPIDs, 
and telephone numbers are the ba- 
sic ones you need to get an ISDN/ 
analog modem up and running. To 
help, manufacturers of these hybrid devices include configuration 
tools to make the setup process easier. For example, U.S. Ro- 
botics offers an easy-to-use configuration menu and includes a 
test routine that checks to see if you can establish a connection. 
Motorola includes a Windows-based configurations manager 
with the HMTA 200. 

All these products support connections with the major ISDN 
switches you are likely to find in a local exchange carrier’s cen- 
tral office. These switches include AT&T’s 5ESS, Northern Tele- 
com’s DMS-100, and those that are compatible with the Nation- 
al ISDN-1 specifications. 





Varying Uses 
ISDN/analog modems can have many uses. One place where 
they are likely to be installed is in homes that have ISDN services. 
For instance, a telecommuter might use one to dial in to the cor- 
porate network at high speeds or to access the Internet over an 
ISDN link. Using the same device, that person can also make a 
connection to CompuServe or another corporate site where ana- 
log modems are used to accept incoming calls. 

The first step you must take to use an ISDN/analog modem is 
to obtain ISDN services. Most telecommuters are likely to get BRI 
(Basic Rate Interface) service, the basic ISDN residential offer- 
ing of most carriers. BRI service provides two B (i.e., bearer) 
channels, each of which offers 64-Kbps rates, and 
one D (i.e., data) channel that carries signaling in- 
formation at 16 Kbps. 


HOME /OFFICE 


Telecommuters can use an ISDN/analog modem device to dial 
~ into the corporate network at high speeds 


or to access the Inter- 
net over an ISDN link. 





Courier I-modem with 


Fueling the growing demand for ISDN services are applica- 
tions such as remote LAN access, personal videoconferencing, and 
collaborative work-sharing programs. Before ISDN, of course, 
most users simply relied on analog-modem connections to the 
LAN. But the main reason people 
| are now buying the new ISDN/ana- 
| log modem devices is to obtain In- 
ternet access, according to the ven- 
dors. Anyone who regularly surfs 
the Internet can probably under- 
stand why this is so. It all has to 
do with WWW- site (World Wide 
Web) access. Such access involves 
receiving many data types (e.g., 
graphics, audio, and movie clips) 
that are difficult to compress. This 
makes it painfully slow to access them using even a high-end 
analog modem. 

Many Internet service providers are now offering ISDN links 
to their service. And in April, another on-line service, Prodigy, 
announced that it, too, would offer its users ISDN access, pri- 
marily to improve Internet and WWW-site access. 

But Internet access aside, many users are now moving to ISDN 
because it has become much more affordable than it was in the 
past. Some RBOCs, for example, are pricing ISDN services at- 
tractively to entice home users. For instance, Pacific Bell, which 
has been one of the most aggressive carriers in terms of rolling out 
ISDN services to its customers, is offering residential ISDN ser- 
vices for about $25 per month, plus per-minute charges of 3 cents 
for the first minute of a local call and 1 cent for each additional 
minute. Even better, these per-minute residential charges apply 
only during prime times—there’s no charge during the week- 
ends or at night. 

Basically, everything seems to be coming together for ISDN ac- 
cess. The telecommunications charges for ISDN services are 
getting reasonable, and user demand for higher-speed access to 
LANs—and the Internet—is growing. 


Salvatore Salamone is a BYTE news editor based in New York. You 
can reach him on the Internet or BIX at ssalamone@ bix.com. 


Hybrid Modem TA 200....$895 


You can configure the B channels in any one of 
several ways. For example, you can combine them 
to achieve a resulting aggregate bandwidth of 128 
Kbps. At this rate, videoconferencing and transferring 
large files become realistic options for the telecom- 
muter. In addition, connections to high-overhead pro- 
tocols, such as the X Window System, become more 
tolerable. You can, of course, choose to allocate the 
B channels so that one is for data and one is for voice. 
This gives you between two and four times as much 
bandwidth than you could obtain using the fastest 
modems. » 


Driving the Market 

ISDN has been around for many years. However, not 
until the past two or three years have a significant 
number of the RBOCs (Regional Bell Operating 
Companies) made the services more widely avail- 
able throughout their territories. 
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_ISDN/V.34...from $595 
U.S. Robotics, Inc. 


Skokie, IL 
(708) 982-5010 


fax: (708) 933-5800 
| 68S: ((08) 982-5092 . 
_ Circle 997 on Inquiry Card. 


Elite Series ISDN 

- modems......6549-$749 

_ LyXel 

~ Anaheim, CA 

(714) 693-0808 — 

fax: (714) 693-8811 © 
BBS: (714) 693-0762 

— Circle 998 on Inquiry Card. 





Motorola, Inc. 


_ Transmission Products Division _ 


Huntsville, AL 

(800) 451-2369 

(205) 430-8000 _—sC€w 

fax: (205) 430-8926 

Circle 999 on Inquiry Card. 


ISDN System Adapter....$999 
Hayes Microcomputer Products, Inc. 
Norcross, GA 

(800) 964-2937 

(404) 840-9200 

fax: (404) 441-1213 

Circle 1000 on Inquiry Card. — 


WaveRunner.....$545 
IBM | 
Armonk, NY 

(800) 426-3333 
(914) 765-1900 


Circle 1001 on Inquiry Card. 





JERRY POURNELLE 





pated in hearings about the future of NASA. What I said, along 
with contributions from many others, including Edward Teller 


and Hans Mark, should now be available from the House Com- 4 


mittee on Science. Write your congressperson for a printed 
copy of the March hearings on space policy. 


There were many different views presented. I'll summarize | 


mine by saying NASA ought to develop far-out high-risk tech- 


nology (i.e., X programs) and leave production vehicle design & 


and operations to private space lines or the military services. You 
can find out more by looking at my papers on the Internet, at 
SCIENCE @hr.house.goy, or in the listings section of the tojerry 


Windows 95 Arrives 


i. ast month I went to Washington, where I partici- Se 





conference on BIX. 


It was an exhausting trip, but I was able to get a lot of work done using the 
Gateway 2000 Liberty 100-MHz 486DX color notebook. When I got back to 
Chaos Manor, I was faced with the usual flood of software, including the non- 
final “final-beta” version of Windows 95. 


Let me start by saying that I had no prob- 
lems installing Windows 95 on Pentafluge, our 
big PCI-bus (Peripheral Component Intercon- 
nect) Pentium system, and it runs just fine there; 
more about that later. Having said that, I want to 
talk about problems we had with Windows 95 
and Big Cheetah, our 66-MHz 486DX2, because 
what I learned was all interesting and mostly 
useful. 

Windows 95—I’Il call it W95 from here on— 
comes on one CD-ROM or 12 3%-inch floppy 
disks. Unfortunately for me, the CD-ROM was 
labeled ““Windows 95 SDK Kit,” and I rather 
stupidly thought it held only development tools 
rather than W95 itself, so I used the floppy disks. 
That was tedious, but eventually it stopped ask- 
ing for disks, told me to clear the disks from the 
drives, and rebooted. I got messages such as 
“Preparing to run Windows 95 for the first time,” 
what looked like an attempt to run with my old 
CONFIG.SYS and AUTOEXEC.BAT files— 
and then a total lockup of the system. 

Rebooting produced a screen announcing that 
W95 hadn’t installed properly and offered sev- 
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eral choices, the default being safe boot. Alas, 
that produced another lockup. The installation 
process had generated a floppy disk to be la- 
beled “Windows 95 Start-up.” That wouldn’t 
boot either. 

Of course, I had thoroughly backed up the 
machine before I started, so it was no great trick 
to boot up with my “panic” DOS 5 floppy disk. 
Windows wouldn’t load, so I used Norton 
Commander to investigate what W95 had done 
to my system. It was a Jot. There were new files 
in the WINDOWS\ and DOS\ directories, a new 
WINDOWS\COMMAND subdirectory full of 
stuff, and a lot of new hidden system files in 
the root directory. Worse, almost everything I 
tried got me the message “Incorrect DOS Ver- 
sion.” Worst of all, there’s no uninstall program; 
getting rid of W95 is a tedious manual job. 

| had two backups. The quickest would have 
been the Maxoptix T3-1300 optical drive, but 
that’s on the network, and until Windows for 
Workgroups is running, I have no way to get at 
the network from this machine. However, I had 
everything stored on DAT (digital audiotape) 


Pournelle 
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Jerry is both 
successful and 
unsuccessful at 
installing Windows 
95 on the Chaos 
Manor machines 
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Pournelle 


with Palindrome’s Network Archivist. 
Tape is slow, but it beats reloading five 


years’ worth of stuff. I brought up the ma- _ 
was now the first item in the 

a eee PATH, meaning that it 
Windows loaded so 
fast it scared me. 
Provided you have a 


good backup system, 
| can recommend that 


chine from the “panic” 
floppy disk and told it to 
SYS the C drive. That 
worked just fine, and now 
I could boot up from the 
hard drive. 

About half the items in 
the CONFIG.SYS and 
AUTOEXEC.BAT files 
weren t working properly. 
I had a moment of panic 
when Network Archivist 
wouldn’t work, but that 
was because W95 had re- 
moved my Files statement, 
and it was fixed by adding 
FILES = 30 to CON- 
FIG.SYS. I told Network 
Archivist to restore the 
DOS subdirectory; that was when I dis- 
covered that the W95 installation had put 
a lot of new files in there. I erased the 
whole directory before letting Network 
Archivist do its thing. 

Then I tried CHKDSK and got “Incor- 
rect DOS Version,” unless I logged on to 





you reinstall Windows 
every few years; it 
speeds things up and 
gets rid of a lot of 
garbage. 


the C:\DOS subdirectory. This led me to 
look at my PATH statement in AUTO- 
EXEC.BAT. WINDOWS\COMMAND\ 


would be the first place DOS 
would look for a file not in 
the currently logged subdi- 
rectory; and sure enough, 
there were new versions of 
CHKDSK and other DOS 
tools in WINDOWS\COM- 
MAND)\. At this point, I did 
what I should have done in 
the first place: [ used BOOT- 
CON to restore my CON- 
FIG.SYS and AUTOEX- 
EC.BAT files to what they 
had been before I started 
working with W95, and re- 
booted yet one more time. 


This time DOS worked, but I still couldn't 
get into Windows. 

I installed W4WG a long time ago, and 
over the years a /ot of gubbage had accu- 
mulated in my WINDOWS and WIN- 
DOWS\SYSTEM directories. In addition 
to a few hundred fonts, there were tag ends 





and pieces of programs I’ve deleted. I had 
no way of knowing which of those fonts 
and stubs were needed. 

In addition, W95 had changed some 
things and added others. This looked like 
a perfect opportunity to reinstall Windows 
from scratch. Windows could decide which 
fonts and INI files it needed, and if an ap- 
plication needed something, I could al- 
ways find it on tape. I copied my PIFS and 
ICONS subdirectories and all my GRP 
files to a safe place, and used Norton Com- 
mander to delete the entire Windows di- 
rectory with all its subdirectories. Then I 
got out the floppy disks and had at it. 

That all went well, and Windows loaded 
so fast it scared me. Having over a hun- 
dred fonts installed really slows things 
down. It was easy enough to get my desk- 
top back, because it’s no trick at all to re- 
store a group. Just tell Program Manager 
the name of its GRP file. I had to run the 
ATI Technologies and Creative Labs 
Sound Blaster installation programs again. 
It took a bit of mucking about to get things 
the way I wanted them, but none of this 
was areal problem. Provided you have a 
good backup system, I can recommend 
that you reinstall Windows every few 





URGENT—YOUR INPUT NEEDED 


On: Data Acquisition 


Dear Reader: 

To improve BYTE’s coverage of technology in the State of 
the Art section, we'd like to get your feedback about what top- 
icS, areas, and products we should be considering, and in 
what ways. 

Later this year, we’re planning to take a look at data acqui- 
sition in manufacturing—the latest developments in process 
control systems, integration of CAD/CAM operations, inventory 
control, and other manufacturing-related applications. But we’d 


like to hear what you're interested in—what you'd like to see us | 
| Technological Support Consultant 


report on and analyze. Are you interested in design integration, 
ruggedized systems, shop-floor control and input systems? 
We want to hear your ideas, to find out about concerns that we 
may not fully appreciate, and to learn about just what aspect 
of manufacturing data acquisition you’re interested in. Also, 





we'd like your help in identifying the people we should be talk- _ 


| <EMAIL> 
To let us Know what you think, please use the following as | 


ing to—users, vendors, researchers—you tell us. 


a template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the <F IELDNAMES> with 
their angle brackets, followed by your information and com- 
ments. And thanks very much for your help. 
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Please E-mail the completed form to: surveys @bix.com 


<TOPLG>? 
Data Acquisition in Manufacturing 


<LASTNAME> 
Jonnes 


<FIRSTNAME> 
Theophilus 


CPrIARE? 


<COMPANY> 
United Shop Systems 


<PHONE> 
800-555-4321 


tjonnes@host.domain 


<COMMENTS> 

This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to 
know more about. Tell us what you’re doing. Tell us who we should 
be talking to. 


years; it speeds things up and gets rid of a 
lot of garbage. 


Now I was back where I started, and it was 
time to figure out why W95 wouldn’t run. 
I got out my logbook. When the W95 in- 
stallation program reboots the machine, 
you first see what looks like your old 
CONFIG.SYS and AUTOEXEC.BAT 
files being executed; then W95 takes over. 
Perhaps, I thought, the problem is that I’ ve 
been using DOS 5 and Quarterdeck’s 
QEMM 6.03. This is partly sloth, but it’s 
mostly the theory of not fixing what ain’t 
broke. Maybe it’s time to update to MS- 
DOS 6.22 and QEMM 7.5, and then see if 
W95 will install. 

If I'd thought about it a little 
longer, I’d have realized that 
was Silly. Why should a 
new OS care what DOS 
and memory management 
I'd been using before in- 
stalling it? I realized this 
as I was about halfway 
through the upgrade, but %” 
by then it was easier to 
continue. I got MS-DOS 
6.22 installed and rewrote 
CONFIG.SYS to use HIMEM 
SYS. Once again I was thankful for Nor- 
ton Commander, which makes it a snap to 
view, copy, and edit files such as CON- 
FIG.SYS. 

I got the DOS start-up message. HI- 
MEM.SYS began its memory tests—and I 
got a message that the A20 line handler 
wasn’t working. There would be only the 
base 640 KB of memory; it couldn’t find 
the other 15+ MB. I rebooted a couple of 
times and got the same message. 

The A20 line controls the way in which 
high memory is addressed. When the IBM 
AT was designed, IBM gave the A20 line- 
handling job to the keyboard encoder chip. 
This is why you sometimes get spurious 
memory-error messages if you've spilled 
coffee or popcorn into your keyboard. It 
can also generate spurious keystrokes in 
some versions of WordPerfect. 

Not all computers use the keyboard pro- 
cessor to handle the A20 gate. HIMEM 
.SYS is supposed to figure that out for it- 
self, but it sometimes can’t. Thus, HI- 
MEM.SYS can be invoked with com- 
mand-line switches (/M:n, where rn is a 
number between | and 20). This is ex- 
plained in great detail in New Riders Pub- 
lishing’s Inside MS-DOS 6.22, and in ad- 
equate detail in Que Development Group’s 
Using MS-DOS 6.21. If you ever have an 
A20 handler message, I suggest you get 
one of those books and read up on it. 

I tried a couple of the HIMEM.SYS 








switches, and I was able to get HIMEM 
to believe I had an A20 handler; but it gave 
other and even stranger errors, including 
memory errors. I tried other M: switches. 
Some locked the machine up; none worked 
well. I thought about this for a bit and had 
a sudden flash of insight. 

The Cheetah 486/33 was designed in 
the 1980s, before there were any DX2 
chips. When I replaced the CPU with the 
new Intel 486DX2/66 chip, I thought there 
might be a problem. There was: about once 
every six or eight times I’d reboot the ma- 
chine, it would start up DOS, give the 
QEMM sign-on—and hang. Turning it off 
and back on again would fix the problem. 
Once the machine came up all the way, 
everything was fine, so I never worried 
about it. It was still one of the fastest 
machines around, more than good 
enough. [| just figured it was 
getting old and cranky. Per- 

haps one of the “glue” 
chips was going bad. 
HIMEM’s prob- 
lems with the A20 
handler made me think 
again. Why should a 
hardware problem let the 
machine start to boot up 
and then die when QEMM 6.03 
began to install itself? Moreover, once be- 
fore when I tried to upgrade to QEMM 7, 
I never got it past that opening QEMM 
message, which is why I went back to 
QEMM 6.03. All of that sounds more like 
a software problem, not a failing chip. 

The Cheetah was designed by Ron Sar- 
tore. Cheetah International is, alas, no 
more. The company was brought down by 
money, not technical, problems. Ron lives 
in Southern California, where he is the 
chief architect of PCI products for Applied 
Micro Circuits. | called him, and when I 
described the situation, he knew at once 
what the problem was. 

The Cheetah’s BIOS was written be- 
fore there were any DX2 chips. “The CPU 
is telling the keyboard chip to close the 
A20 gate, and then it impatiently doesn’t 
wait long enough for it to do it.” 

That sounded serious. “So we need new 
BIOS ROMs?,” I asked. “Or a faster key- 
board encoder?” 

“Well, it would help if you had a DX2 
keyboard encoder, but maybe there’s a 
simpler way. You can jumper the Chee- 
tah motherboard to speed up the keyboard 
encoder, and that might be good enough. 
I'll look up just where those jumpers are 
and fax you.” 


At this point, it was time to go down to the 
beach house to do some fiction writing. I 
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was still curious about W95. Therefore, 
in addition to the laptops, which would 
have been more than enough for the work 


I'd assigned myself, I lugged along Su- 

perCow, the desktop Gateway 2000 
SuperCow came with 8 MB of memory. 

Microsoft swears W95 will run in 8 

put another 8 MB in Super- 

Cow before trying to install 

ing down all relevant numbers be- 

fore I went looking, but finding the 

megabyte; if I hadn’t been in a hurry, 

I could have found it for less. 

had been. SuperCow came up fine. I added 

the other 8 MB. SuperCow couldn't find 

less to say, I’d left the manuals back in 

Los Angeles; and try as I might, I could 





486DX2/66. I also brought the W95 in- 
MB, but I have 16 MB on the 
\ \ 
W95. I took the precaution of \ 
right memory at a nearby chain store 
I tested the new memory by putting it in 
that memory at all. Worse, I couldn’t fig- 


stallation disks. 

OS/2 machine. I decided to 

examining the SIMMs and writ- 

was no problem. It cost about $60 a 
banks 0 and 1, where the original memory 
ure out how to get into setup mode. Need- 


\ [/77 
ee / 


not get SuperCow to believe there was 
more than 8 MB of memory installed. 
When you’re a long way from your 
manuals, it’s time to use the network. I 
logged on to BIX and described my prob- 
lem. Within hours I got my first answer: 
the way to access SuperCow’s setup is to 
wait until it boots and then do Ctrl-Alt- 
Esc. Unfortunately, that didn’t 
work, and I said so on- 
line. A couple of min- 
utes later a user sent me 
\ E-mail: QEMM interferes 
~ with the Setup program. Try 
it without QEMM. I did, and 
Lo!, there I was. 
I told Setup we had 640 KB 
of main memory and 15,744 KB 
of extended memory. SuperCow 
grumbled that my CMOS settings 
were wrong and reset the number to 
7552 KB; it still couldn’t see the memory 
I'd installed. Back to the network. Next 
day, two people told me: there’s a switch 
block on the motherboard. The first four 
switches need to be set off-off-on-on. With 
that done, everything was simple, and Su- 
perCow had 16 MB of memory. It was 
also Sunday evening, and I no longer had 









time to install W95 before I went back to 
Los Angeles. 

Note: most new machines find the mem- 
ory automatically, but it’s always a good 
idea to keep your PC’s manual handy. If 
it’s small enough, put it inside the com- 
puter—you won't lose it there. 


When I got back home, Ron’s instructions 
were waiting on my fax machine. Two 
jumpers control keyboard-controller chip- 
access speed for the Cheetah. They should 
both be set on. He included a diagram 
showing where those jumpers are, because 
the manuals and paperwork for the Chee- 
tah long ago sank in the Chaos Manor pa- 
per storm. 

It took about a minute to open up Big 
Cheetah and change the jumpers. When I 
turned him on, I got an error message: 
“Missing keyboard.” But then that mes- 
sage went away, and boot-up proceeded 
without interruption. I shut down and be- 
gan again. Same thing. A message com- 
plaining about a missing keyboard; then 
a smooth and fast boot-up. HIMEM.SYS 
didn’t complain a bit, so I tried it with 
QEMM. Still no problem. The upshot is 
that I rebooted the system about 20 times, 
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and I never got a glitch beyond the easily 
ignored “Missing keyboard” message. 
Clearly I’d had a software timing prob- 
lem, and that was now fixed; neither 
HIMEM nor QEMM had a problem with 
the A20 line handler. 

It seemed likely that the A20 line-han- 
dler problem was what had crashed W95, 
so I tried that installation again. Micro- 
soft’s W95 product manager, Brent Ething- 
ton, was coming to Chaos Manor the next 
morning, and [ thought it would be neat 
to have W95 working on Big Cheetah 
when he got here. Alas, after 12 disks, the 
installation program got to the same place 
as before and hung up. 


Enter Brent Ethington, who’d come down to 
show me things about W95. First thing was 
to try a reinstallation on Big Cheetah, this 
time using the CD-ROM; the program is 
indeed on there. The installation went a 
lot faster, but unfortunately with the same 
result. Brent got hold of some people in 
Redmond. They talked a while and then 
connected Big Cheetah up to Redmond 
via modem and a debug program. (You 
probably won’t get this level of sup- 
port.) 

While he was tearing his hair out 
trying to determine what was 
wrong with Big Cheetah, I 
took the CD-ROM, put it 
into Pentafluge, and ran the 
W95 Setup program. In about 
10 minutes, I had W95 run- 
ning. There was only one real 
problem. A thing called Watch- 
it, which seems to have come in along with 
a program called Remove-it, kept popping 
up on start-up no matter how hard Brent 
and I tried to eliminate it. 

With Watch-it running, you can reli- 
ably crash W95 by running Procomm Plus, 
the DOS communications program, and 
trying to get into the Procomm setup menu. 
The machine locks to hardware reset. Re- 
moving Watch-it cured this problem. It’s 
not easy to remove. Not only is it in WIN 
ANI, but it loads in AUTOEXEC.BAT. 

I also found I had to reset the Sound 
Blaster 16 board. I had Windows set so 
that when it came up, an announcer would 
tell you to “stay tuned while Beavis and 
Butt-head burn things and blow stuff up.” 
W95 retained that. XCOM: UFO Defense 
ran properly with sound under W95. I 
brought over Master of Orion (MOO for 
short), discovered it was configured wrong, 
and had problems changing the configu- 
rations; and, of course, the Sound Blaster 
configuration program wants you to re- 
boot when you’re done changing settings. 

You don’t just turn W95 off. Like OS/2, 








you invoke a shutdown program, which 
gives you several options. One is to re- 
boot in DOS, so I tried that. It worked just 
fine. Once in DOS, if you do VER to get 
the version number, you are told that it’s 
W95; but it’s a perfectly good DOS, sim- 
ilar to MS-DOS 6.22. If you reset while 
in W95’s “DOS,” the machine automati- 
cally comes back up in W95. 

The great thing is that once Sound 
Blaster is set properly, W95 will not only 
play games like XCOM and MOO—1t will 
even keep both of them open and let you 
switch from one to the other, and there’s 
sound in both games. I can’t do that with 
OS/2, which will play either of those 
games, but not both at once. Windows 
won't even play them, at least not well 
enough that you’d want to. 

I spent another hour fooling around with 
W95. I loaded up Norton Commander and 
Q&A Write. I loaded up Microsoft Word. 
I loaded up Doom. I connected a modem to 
the system and looked out on the Internet. 
I made sure the local network was working 
properly and that I could access not only 
W4WG machines, but the OS/2 
Warp machines running 

OS/2 LAN Server. All 
that worked. It wasn’t 
always easy to make 
2 things happen—W95 
%S does things a bit differ- 
ently from Windows— 
but there was no real problem. 
Clearly I haven’t worked with W95 
long enough to warrant a real opinion, 
but so far I like what I’ve seen. I’m par- 
ticularly impressed with the Help Wiz- 
ards, which tell you how to make things 
happen. It’s easier to set up than either 
Windows or OS/2. W95 is certainly a bet- 
ter DOS than Windows, it may be a better 
DOS than DOS, and if you like Windows, 
you'll love W95. 

Stay tuned, though. There are mysteries. 
Some, such as my constantly losing pro- 
grams from the groups I put them in, are 
due to my ignorance of the system. Others, 
such as an intermittent inability in Mi- 
crosoft Word to turn off the “show non- 
printing characters ‘feature,’” are both 
mysterious and annoying. 

Overall, assuming that it works and I 
can overcome the initial annoyances, I like 
W95 better than Windows; but we’ll see 
what happens. 


Now back to Brent and Big Cheetah. After 
using the debug program through a mo- 
dem, the technicians in Redmond con- 
cluded that the problem is the Perceptive 
Solutions SCSI hard drive controller that’s 
running in block mode. For some reason, 
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W95 expects some information it’s not 
getting. 

There are several possible remedies. 
One is to change the mode of the controller 
from block mode to Western Digital mode. 
Of course, that betrays the age of the con- 
troller. What we called Western Digital 
mode five years ago is now known as IDE, 
and what I would be doing is slowing the 
SCSI controller down to IDE speeds. 

I could also change controllers. Mean- 
while, all this is a good indication of the 
problems Microsoft faces in getting W95 
to work with the hardware out there. My 
Cheetah with the Perceptive Solutions con- 
troller was an advance in the state of the art 
of its time—indeed, the Cheetah, with its 
35-nanosecond zero-wait-state memory, 
is in some ways more advanced than a 
number of more “modern” systems. Now 
imagine what will happen when everyone 
updates their 486s with DX4 chips with 
Pentium features! We do live in interesting 
times. 


Big Cheetah is my main writing machine, and 
since he wasn’t going to run under W95, I 
had to get him going with DOS and Win- 
dows again. Now that I’d moved the key- 


board jumpers, I didn’t have arr up to 538 KB. Inside MS- 


to stay with DOS 5 and 
QEMM 6.03, so I booted 
with an MS-DOS 6.22 flop- 
py disk, did the SYS com- 
mand, and copied version 
6.22 into the DOS subdi- 
rectory. Then I erased the 
Windows directory and let 
Network Archivist restore 
that from tape. 

I was using HIMEM.SYS 
and EMM386.EXE for 
memory management. If I 
turned off XMS memory, I 
had DOS windows of 615 
KB, but DOS games like 
MOO wouldn’t work in 
Windows because they need 
expanded memory. I exited 
Windows and_ added 
“AUTO” to the EMM- 
386.EXE device line; that got me XMS 
memory, but my DOS windows were only 
501 KB, too small for many of my DOS 
programs, including MOO. 

My next step was to try the Microsoft 
memory-optimizer program called Mem- 
maker. That brought my DOS windows 


Meanwhile, all this 
is a good indication of 
the problems Micro- 
soft faces in getting 
Windows 95 to work 
with the hardware out 
there. Imagine what 


will happen when 
everyone updates 
their 486s with DX4 
chips with Pentium 
features! We do live 
in interesting times. 





DOS 6.22 has a whole 
chapter on tricks you can 
use to increase your usable 
memory, and I suppose I 
should have tried some of 
them. However, I was run- 
ning out of time, and there’s 
an even better remedy. In- 
stalling QEMM 7.5 took 
about 10 minutes, with an- 
other 5 minutes to run its 
Optimizer program. That’s 
all I did, and I now have 
624-KB DOS windows, 
plenty good enough. 

W95 has its own memo- 
ry management (it auto- 
matically allocates XMS 
memory), but as long as 
you stay with DOS and 
Windows, you really need 
QEMM. One warning: QEMM by default 
turns on Quarterdeck Fast Boot, and while 
that really speeds up rebooting when it 
works, it reliably hangs about half the ma- 
chines I’ve tried it with, including Big 
Cheetah. If Fast Boot hangs your machine, 
the hard-won remedy is to put “BE:N” on 
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the Q9EMM386.SYS device line. 

With that caution, QEMM 7.5 is highly 
recommended. 

One last point. One of the alterations 
W95 made to my AUTOEXEC.BAT file 
was to remove the “Last drive” command. 
When I restored DOS and W4WG, I 
couldn’t make network connections. “Er- 
ror 15,” it told me. I couldn’t find that in 
any W4WG reference work I have. Even- 
tually I went back out to DOS and tried to 
start up the network; I got the same mes- 
sage, but this time there was a reference to 
“Last drive.” When I replaced the Last- 
drive = Z in the AUTOEXEC.BAT file, 
Error 15 went away. 


We went to NetWorld+Interop in Las Vegas 
last week. [t was an impressive show. 
Smaller than Comdex, but at least as in- 
teresting. One of the most amazing things 
is that the entire show is connected to itself: 
there’s a network connecting every booth 
that wants to participate. I learned a lot 
about routers, networks, network tools, 
and the Internet in general; but for me, the 
big hit of the show was OS/2 Warp Con- 
nect. 

I don’t normally review products I don’t 
have and haven’t used. In this case, IBM 
had OS/2 Warp Connect set up on 50 in- 
terconnected workstations and let us play 
with it awhile. So, I do have a little expe- 
rience with it; but keep in mind that I don’t 
own a copy of it yet. 

OS/2 Warp Connect, which should be 
available about the time you read this, is 
everything OS/2 Warp and W4WG ought 
to have been; indeed, if OS/2 Warp Con- 
nect had come out last year, I believe it 
would have put a serious hole in W4WG 
sales. It’s a peer-to-peer LAN, but it’s also 
a lot more. It contains Lotus Notes Ex- 
press (a light version of Lotus Notes); that 
in itself makes OS/2 Warp Connect valu- 
able, because Lotus Notes Express has 
RSA (Rivest-Shamir-Adleman) public- 
key encryption. 

OS/2 Warp Connect is more secure than 
W4WG. It’s got all kinds of little features 
I wished I had more time to play with. 
More on OS/2 Warp Connect when I have 
it, but I was impressed by what I saw. 


One of the neat gadgets that | saw at Interop 
was Garrett Communications’ Magnum 
H80-B Personal Hub. This is a box about 
the size of a small book. You plug one end 
into an Ethernet coaxial T connector, and 
you've got eight 10Base-T slots. Unlike 
the Ethernet concentrators we’ve had in 
the past, this one is small enough to sit on 
a table or attach to a wall, and it has its 
own power supply. You can carry it around 
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and use it where it’s needed. Connecting it 
up is simple, and there’s no software to 
install. 

We have thin-net coaxial cable running 
all over the place here—Roberta opines 
that networks are not decorator-friendly— 
but often enough we need to connect in a 
system that’s got a 1OBase-T connector; 
for instance, an Ethernet adapter on a 
PCMCIA card. 

You can daisy chain the Magnum H80- 
B Personal Hubs, up to the Ethernet limit 
of five hops. Ethernet works at 10 Mbps, 
independent of the wire, so you don’t lose 
anything by using a mix of network types. 
The hubs are small, and it’s hard to connect 
one up wrong. We're going to get a lot of 
use out of this. 


Until recently, | have connected Big Chee- 
tah through the parallel port to a Hewlett- 
Packard LaserJet III (one of the first ever 
made, and still working like a champ). Ac- 
tually, it wasn’t a direct connection: I had 
a 20-foot parallel cable from Big Cheetah 
to a box full of memory. The box is called 
a Printer Optimizer, and I’ve used it for 
years; but it’s dying. Its latest trick is to 
print Q&A Write files just fine, but print 
garbage when I send a Word for Windows 
file. 

The obvious remedy would be to re- 
move the box and connect the printer di- 
rectly to the computer; but, alas, that re- 
quires an additional 3 feet of cable, and 
when I did that, the computer couldn’t find 
the printer. When they tell you 20 feet is 
the maximum distance for a parallel con- 
nection to a printer, believe them. 

Valiant, which is an IBM ValuePoint 
Pentium machine that runs OS/2 Warp and 
OS/2 LAN Server 4.0, is only about 10 
feet from the printer. In the past, when I 
had a really big print job—the last one 
was printing Beowulf’s Children—I would 
send the file over to Valiant, connect him 
to the printer, and print from there, be- 
cause printing from Windows takes ages. 
Why not, I thought, connect Valiant up 
permanently to the printer and use OS/2 
LAN Server to make that printer available 
to all the other machines? 

It took about an hour. Telling OS/2 
LAN Server to share a printer is fairly 
easy, provided you remember that you use 
a template by dragging it out to the work 
surface, not by double-clicking on it. 

Networking is a mysterious thing. I now 
have all my machines connected up so 
they print through Valiant, and I can’t think 
why I didn’t do it before. Printing over a 
network is lightning fast compared to let- 
ting Windows do it with Print Manager. 
W95 is said to have solved that problem, 
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but I haven’t had enough experience with 
it to know. 

As of today, Pentafluge sends print jobs 
onto the network just like the other ma- 
chines. One of these days I'll connect a 
printer directly to it to see if W95 has sped 
things up. 

Anyway, I can print through the OS/2 
machine to the LaserJet III, and it’s all ex- 
ceedingly fast—and doesn’t tie up the 
OS/2 machine at all. 

That’s when things are working. 

A few minutes ago, I tried to connect a 


portable to the network using Xircom’s 
Performance Series CreditCard Ethernet 
Adapter IIps. I didn’t manage to do it; but 
whatever I did crashed two machines on 
the network. The OS/2 system didn’t have 
any problems, and neither did Big Cheetah, 
but Little Cheetah and SuperCow were 
locked up to hardware reset. I have no idea 
why, because I didn’t touch either ma- 
chine. The notion that you can use the net- 
work to crash machines .at a distance is a 
bit frightening. 

Later, another bit of mucking about with 
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the Ethernet connections convinced Little 
Cheetah that he wasn’t on the network any 
longer. The machine worked fine, but the 
network couldn’t find him, and vice versa. 
We had to exit Windows, reset, and bring 
Windows up again. That worked fine. Who 
knows why’? 

What I have found is that OS/2 LAN 
Server works nicely with W4WG and 
W95, although, again, there are myster- 
ies. W4WG saw the network printer by 
browsing. That was fortunate, because al- 
though I had told OS/2 LAN Server that I 
wanted the printer there to be called VAL, 
it named it hplaserj. I’ve no idea why, but 
I don’t care, because I was able to con- 
nect Big Cheetah to it, and it prints 10 
times as fast as I could print by directly 
attaching the same printer to Big Chee- 
tah’s parallel port. 

W95 didn’t find the network printer by 
browsing. On the other hand, W95 has a 
very nice wizard to walk you through the 
installation process, and because I knew 
what the printer’s name was, I could type 
in \\valiant\hplaserj. Everything con- 
nected fine, and I can print like crazy. 

Provided, of course, that the network 
doesn’t crash. 


My network problems were caused by my 
doing something weird with the cable con- 
nections, not by the Xircom adapter. It is a 
painless way to add a laptop to your net- 
work. Most laptops come with W4WG 
3.11 installed, so all you have to do is in- 
stall the network card and turn the net- 
working features on. 

That works fine on the Liberty. Alas, 
we haven’t yet managed to get the Zenith 
Z-Noteflex to use it; Zenith’s PCMCIA 
card-handling software seems to clash with 
the Xircom drivers. We know we have the 
latest Xircom drivers, because we down- 
loaded both drivers and a flash-RAM up- 
date for the card just a few minutes ago 
from their BBS. [Editor’s note: Jerry did 
not have time to test them for this column, 
but he plans to report on them in a future 
column. | 

You can always connect your portable 
to your network through LapLink, but 
Ethernet is much faster; and the Xircom 
Performance Series CreditCard Ethernet 
Adapter IIps works. Recommended. 


I’ve had a Citizen PN-60 printer for months 
now, and somehow I never have room in 
this column to do it justice. This printer is 
the size of a typewriter roller. It has a 
rechargeable battery. It’s slow, but it will 
do letter-quality printing, a sheet at a time, 
and you can fit it into your briefcase. I 
don’t see how anyone can make a smaller 


printer. Or would want to. 

The CD-ROM of the month is Return to 
the Moon from Lunar Eclipse Software. 
Pictures, games, atlas, moon-flight simu- 
lator, and LunaCorp. rovers; if you have 
any interest in the moon, this is for you. 

The gadget of the month, and maybe 
the year, is the Timex Data Link. This is a 
perfectly good digital alarm watch that 
will also store appointments, phone num- 
bers, to-do lists, and suchlike. The inter- 
esting part is that you put in the data on 
your PC and then hold the watch up to the 
screen; a tiny electric eye in the watch 
downloads everything. Richard, our son 
who’s a congressional staffer, snaffled off 
our copy, and he won’t let go. He says it’s 
one of the most useful things he’s had. I 
suppose I'll have to get one for myself. 

The computer book of the month is by 
Joshua Quittner and Michelle Slatalla: 
Masters of Deception. I have the British 
edition (Vintage, 1994), given to me by 
Dr. Alan Solomon of antivirus fame; the 
U.S. edition is published by Harper- 
Collins. This is the story of the network 
war between two hacker gangs, the Mas- 
ters of Deception and the Legion of Doom, 
and it’s fascinating. Read it along with 
Steven Levy’s Hackers: Heroes of the 


Computer Revolution (Dell, 1985) and 
you Il have a lot of insight into where the 
computer revolution is going. 

The book of the month is Donald Ka- 
gan’s On the Origins of War and The Pres- 
ervation of Peace (Doubleday, 1995). This 
is one of those rare books I call important. 
By comparing the outbreak of war in an- 
cient and modern times, Kagan gives you 
some insight into why wars happen and 
what you might do about them. 

Dr. Solomon visited Chaos Manor this 
week; next month, that story, more on 
Windows 95, and a catch-up column about 
a lot of neat stuff that’s piling up. I sure do 
like little computers. 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers’ comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp @ bix.com. 


For More Information 





The Citizen PN-60 printer ($399) will do 
letter-quality printing, a sheet at atime and 
you can fit it into your briefcase. Contact — 
Citizen America Corp., Santa Monica, CA, — 
(310) 453-0614. 

Circle 1233 on Inquiry Card. 


The Magnum H80-B Personal Hub ($349) 
was one of the neat gadgets at Interop. 
Contact Garrett Communications, Inc., 
Fremont, CA, (510) 438-9071; 
garrett@mediacity.com. Circle 1234. 


Xircom’s Performance Series CreditCard 
Ethernet Adapter Ilps (for 10Base-T, $199; 
for 10Base-T/10Base-2, $259) is a painless 
way to add a laptop to your network. Contact 
Xircom, Inc., Thousand Oaks, CA, (800) 
438-4526 or (805) 376-9300; 
http://www.xircom.com. Circle 1235. | 

If you have any interest in the moon, you 
need the Return to the Moon ($39.95) CD- 
ROM. Contact LunaCorp./Lunar Eclipse 
Software, Arlington, VA, (800) 467-7223 or 
(703) 841-9500; 71147.3603 
@compuserve.com. Circle 1236. 





The Timex Data Link ($130) is the gadget of 
the month, and maybe the year. Contact 
Timex Corp., Middlebury, CT, (800) 367- 
8463 or (203) 573-5000: 
data.link@timex.com. Circle 1237. 








BUILD YOUR OWN BUSINESS ON THE INTERNET 


MARKETING ON THE INTERNET 


Multimedia Strategies for the World Wide Web 
Jill H. Ellsworth and Matthew V. Ellsworth 


0-471-11850-8 / $24.95 


How to use web browsers like Mosaic, locate 
Internet and WWW Business Resources, get started 
with HTML, and design Web pages with text, 


graphics, and sound. 


THE INTERNET BUSINESS BOOK 
Jill H. Ellsworth and Matthew V. Ellsworth 


0-471-05809-2 | $22.95 


The first practical business guide for doing market 
research, promotion, publicity, and sales on the 
Internet. Includes tips on choosing an Internet 


service provider. 


HTML SOURCEBOOK 
Ian S. Graham 
0-471-11849-4 | $29.95 


ublished by John Wiley & Son 


r 
| Clip or copy this coupon and fax or mail to: 


The McGraw-Hill Bookstore, 1221 Avenue of the Americas, New York, NY 10020. 


_J Yes! Please rush me: 


| Order by phone at 212-512-4100 or fax this coupon to us at 212-512-4105. 


___ copies of MARKETING ON THE INTERNET, Ellsworth / Ellsworth 


____ copies of THE INTERNET BUSINESS BOOK, Ellsworth / Ellsworth 


copies of HTML SOURCEBOOK, Graham 


Check or credit card only: J Visa LJ MasterCard LJ AMEX (J Discover 
Please add applicable sales tax, plus $3.50 for U.S. postage and handling. 


Account No. 


Online publishing is a snap with this complete 
guide to HTML commands and syntax, custom 


query creation with CGI, Web page design for all 


browsers, and much more. 


Exp. Date 























if 


State Zip 








THE McGRAW-HILL BOOKSTORE—INFORMATION FOR TODAY’S PROFESSIONALS 


Circle 217 on Inquiry Card. 
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ed v4 A | A's PC NOTEBOOKS — 
SVGA and Full-Screen Doom to Go 


AAST Research's Ascentia 950N notebook provides 75-MHz Pen- 
tium performance ina package that lacks some features found in 
more expensive notebooks, such as an integrated CD-ROM drive. 
However, it offers solid performance and 
interesting full-motion video and graph- 














icS Capabilities. - 


The Ascentia 950N’s 10.4-inch active- 
matrix screen is outstanding, especial- 
ly when running Windows at a resolu- 
tion of 800 by 600 pixels. If you want to 
run a DOS application that’s not rec- 
ommended to run from within Windows _ 
(e.g., Doom), the 950N’s SVGA con- 
troller lets you do so in full-screen mode. 


__ When you switch from a resolution of 
- 800 by 600 to 640 by 480, some SVGA- 
capable notebooks shrink the screen 
image by about an inch on each side. 
The 950N’s Cirrus Logic 7543 SVGA con- 
troller can selectively replicate lines in 
a DOS application's 640 by 480 image 
so that the program uses the entire SVGA 
screen, which is a benefit. In addition, 
_ the controller’s YUV-to-RGB-conversion 
capabilities provide fullmotion video-play- 


back assistance. 

















Ascentia 950N 

(75-MHz Pentium, 8 MB of RAM) 
With 510-MB hard drive and 
10.4-inch dual-scan passive- 
matrix screen, about $3499; 
with 1.2-GB hard drive and 
10.4-inch active-matrix screen, 
about $5499. 

AST Research 

Irvine, CA 

(800) 876-4278 

(714) 727-4141 

go astforum@compuserve.com 
Circle 1039 on Inquiry Card. 


— Other notable features include a Creative Labs’ Vibra16 Sound 
Blaster chip set; a 36-mm speaker, which provides bigger sound 
than some built-in notebook stereo speakers we've heard; and 
















Performance 


Integer index 829 
Floating-Point index .939 


(A 90-MHz Dell Pentium = 1) 





lithium-ion batteries that should 
provide about 4 hours of bat- 
tery life. (The preproduction unit 
that BYTE tested didn’t have a 
final BIOS, so we couldn't test 
battery life.) : 
AST plans to release a docking | 


station with a CD-ROM in June. The Ascentia 950N is a solid main- 
stream entry in the high-end PC notebook market. —Dave Andrews 







AFFORDABLE TELEPHONY 

The VM100 Telesound Voice 
Mail for PC System ($59) and 
the Reveal VM500 Decathlon 
XL card ($249) provide PCs with 
telecommunications capabilities, 
including a speakerphone and 
voice mail. The VM100 system 
combines a serial-port adapter, 
a microphone, and software. The 
adapter serves as the communi- 
cations hub for the system, con- 
necting your phone line with 
your PC’s serial port and sound 
card to create a phone system 
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that includes voice-mail and 
speakerphone capabilities. The 
VM500 card provides voice-mail 
and speakerphone functionality 
plus a 14.4-Kbps fax modem, a 
16-bit sound card with SRS sur- 
round sound, and a CD-ROM 
controller. The card provides up 
to 999 fax or voice-mail boxes. 
Contact: Reveal Computer 
Products, Woodland Hills, 

CA, (800) 738-3251 or (818) 
704-6300; goreveal@ 
compuserve.com. 

Circle 1040 on Inquiry Card. 





PORTABLE DATA ACQUISITION 


SYSTEMS 
DASport (from $695) features 
16SE/8DIFF analog inputs, eight 
digital inputs and outputs, two 
crystal-controlled rate genera- 
tors, and a 16-bit counter. The 
system provides 100-kHz 
= streaming to PC RAM or 
~ disk, transient capture, and 
@, waveform generation. Op- 
tions include analog trigger- 
ing and outputs ($100) and 
an internal battery ($200). 
Designed for use with note- 
book PCs, I/Ocard connects 
to a PCMCIA Type II slot 
and features eight differential 
analog inputs, 30-kHz through- 
put, and external triggering. 
Gains and input ranges are soft- 
ware selectable; both unipolar 
and bipolar input ranges are 
available. I/Ocard ($595) also 
features four digital inputs and 
outputs at TTL-compatible lev- 
els, cold-junction compensation, 
and a voltage-reference 
output. 
Contact: Intelligent 
Instrumentation, 
Tucson, AZ, (800) 
685-9911 or (602) 
573-0887. 
Circle 1041 


on Inquiry Card. 


PORTABLE LCD 
PROJECTION PANELS 


Mobile professionals who deliv- 
er electronic presentations on the 
go may be interested in the Pan- 
elBook 500e Series of LCD pro- 
jection panels (from $4299). The 
devices offer a resolution of 800 
by 600 pixels, a palette of 16.7 
million colors, and the In Focus 
PC-Remote. You simply place 
the LCD panel on an overhead 
projector and connect the panel 
to a PC or a Mac. You can also 
plug VCRs, CD-ROM drives, 
and laserdiscs directly into the 
PanelBook. 

Contact: In Focus Systems, 
Wilsonville, OR, (SOO) 294- 
6400 or (503) 685-8888. 


Circle 1042 on Inquiry Card. 





MULTICHANNEL FAX 


AND VOICE BOARDS 

The GammaFax CP-6/SC six- 
channel ($3995) and CP-12/SC 
12-channel ($7495) boards help 
you develop PC-based fax broad- 
cast, fax-on-demand, T1 fax con- 
nections, and integrated voice- 
response systems. Each channel 
has a microprocessor-based fax 
modem with a CPU, a custom 
ASIC, 512 KB of RAM, and 32- 
Kb PROM. The boards offer 
14.4-Kbps transmission/recep- 
tion, Rockwell modem chips, 
Modified Read and Modified 
Modified Read data compres- 
sion, ITU error-correction mode, 
and ITU T.434 binary file trans- 
fer. You can configure multiple 
boards to support up to 30 fax 
channels per fax-server chassis. 
Contact: GammaLink, Sunny- 
vale, CA, (800) 755-4444 

or (408) 744-1400; sales @ 
dialogic.com. 

Circle 1043 on Inquiry Card. 





REMOVABLE PLUG-AND-PLAY 
HARD DRIVE 


KanguruDisk is available in both 
internal and external versions. 
The internal kit ($64) includes a 
KanguruDock, which you install 
in a PC bay, and one Kanguru- 
Disk. The external kit ($229) in- 
cludes the KanguruBay external 
box, one KanguruDisk, and a 
cable that you plug into your 
PC’s parallel port. The Kanguru- 
Disks are available in 420-MB 
($299), 540-MB ($349), 850-MB 
($439), and 1.3-GB ($649) ver- 
sions. 

Contact: Interactive Media, 


Holliston, MA, (508) 429-9070. 
Circle 1044 on Inquiry Card. 





120-MHZ PROLIANT SERVER 
Compaq’s ProLiant 1500 5/120 
server has an Intel 120-MHz 
Pentium processor and includes 
such features as ECC memory, 
server-recovery software, hot- 
pluggable drives and disk arrays, 
and the TriFlex/PCI system 
architecture. Available in both 
tower and rack-mount configu- 
rations, a system with 16 MB of 
RAM, a SCSI array controller, 
and 4 GB of disk storage costs 
about $12,749. 

Contact: Compaq Computer, 
Houston, TX, (800) 345-1518 
or call local Compag dealer; 
http://www.compaq.com. 

Circle 1045 on Inquiry Card. 


CD-ROM FOR THE ROAD 

With the CD940, your notebook 
PC’s battery powers the CD- 
ROM drive. The double-speed 
drive offers a data capacity of 
635 MB, an access time of 350 
ms, a data transfer rate of 320.7 
KBps, and a memory buffer of 
64 KB. The CD940 package 
($449) includes the CD-ROM 
drive with motorized front-tray 
loading, a headphone jack, vol- 
ume control, and audio CD sup- 
port; a PCMCIA interface card; 
and an interface cable. 

Contact: EXP Memory, Irvine, 
CA, (S00) 397-6922 or (714) 
453-1020. 

Circle 983 on Inquiry Card. 


OPTICAL MASS-STORAGE 


DRIVES 

The Infinity 6000 family in- 
cludes the LD6100 single-disk 
12-GB drive ($31,000), the 
LF6600 72-GB six-disk Rapid- 


CoLoR Monitors WITH Buiur-lNn SPEAKERS 


The ViewSonic 15GA ($595) and 17GA ($995) aor. onto high-fide ity dome 
are integrated into the bezel and aim stereo sound directly at you. The monitor 
front-mounted volume and mute controls; a built-in nee ioe a heac 

external microphone port; a Super Contrast screen; an , 

ARAG antireflective/antiglare coating; an Invar Shadow 
mask; a 0.27-mm dot pitch; up to 1280- by 1024- _ 
pixel resolution; refresh rates as high as 160 Hz; and 
Plug and Play+ (DDC1 and DDC2B) een to 


support Windows 95. 












Contact: ViewSonic, Walnut, CA, (800) SSS. - 


8583 or (909) 869-7976; 73374,514@ 


compuserve.com. 
Circie 988 on Inquiry Card. 


Changer drive ($38,000), and 
the LF6602 144-GB 12-disk 
dual-drive RapidChanger drive 
($69,000). All models come with 
a fast SCSI connector and dual- 
head simultaneous transfer ca- 
pabilities, which provide imme- 
diate on-line access to 12 GB of 
data per drive. 

Contact: Philips Laser Mag- 
netic Storage, Colorado 
Springs, CO, (S00) 777-5674 
or (719) 593-7900. 

Circle 984 on Inquiry Card. 


PENTIUM SYSTEMS 


The Austin PowerPlus Energy 
Star-—compliant desktop PCs 
($1799 to $4299) include 75-, 
90-, 100-, and 120-MHz Penti- 
um processors; 8 to 128 MB of 
RAM; 420-MB to 1.8-GB hard 
drives; 32- or 64-bit PCI Win- 
dows accelerator boards with 
DRAM or video memory; and 
256-KB pipeline burst L2 cache 
and FP memory, 256-KB asyn- 
chronous L2 cache and FP mem- 
ory, standard 256-KB cache and 
FP memory, or EDO RAM. 





: VIDEOCONFERENCING PORTABLE 


Dolch Computer Systems can configure the TelePac portable videocon- 
ferencing system with a 386, 486, or Pentium processor; primary RAM; 
secondary RAM cache; DRAM; 270-MB to 1.1-GB hard drives; ISA, EISA, 
_ VESA, and PCI slots; and a video camera, all in a ruggedized chassis. 
The TelePac (monochrome models, from $5000; 
color models, from $6300) provides room for tele- 
conferencing codecs, an Indeo video board, and 
ISDN and network interfaces. Dolch’s flat-panel 
video-interface technology provides 16.7 million 
colors and a rating of more than 100 WinMarks. 


Contact: Dolch Computer Systems, Fremont, CA, 
(800) 995-6599 or (510) 661-2220. 


Circle 989 on Inquiry Card. 


Upgrade options include the 
MediaMagic Telemetry-32 Com- 
munications Manager (consist- 
ing of a 19.2-Kbps fax modem, 
voice mail with caller ID, and 
16-bit wavetable sound); 14.4- 
and 28.8-Kbps fax modems; a 
34-inch Infrared Data Exchange 
Module; a voice-enabled PC add- 
on; and quad-speed multimedia 
upgrade kits. 

Contact: IPC Technologies, 
Austin, TX, (S00) 849-S681 or 
(S512) 339-3500; russell 
.carlisle @ ipctechinc.com. 
Circle 985 on Inquiry Card. 


REMOTELY CONTROL 
SURGE PROTECTION 


With a Touch-Tone telephone, 
you can remotely power up or 
power down as many as seven 
different components and reboot 
your system from anywhere in 
the world, 24 hours a day. Phone 
Director ($119.95) protects your 
system against power distur- 
bances that can cause system 
crashes, corrupted data files, disk 
drive damage, and computer 















lockup and enables you to access 
your files, send data via either 
fax or modem, and retrieve your 
E-mail. 

Contact: Newpoint, San Diego, 
CA, (S00) 639-7646 or (619) 
677-5700. 

Circle 986 on Inquiry Card. 





V.34 PCMCIA CELLULAR MODEM « 
A 28.8-Kbps cellular data/fax 
modem, the Mobile Plus V.34 
Cellular lets you send and re- 
ceive information from a mobile 
computer without wires. The 
credit-card-size modem supports 
more than 30 cellular phones and 
features direct-connect capabil- 
ity. When you plug in a dedicat- 
ed cellular-phone cable, the card 
automatically changes from land- 
line mode to cellular mode. In 
», addition, the Mobile Plus 
B® ($449) can store several 
f= cellular-phone configu- 
rations, eliminating the 
challenges associated 
with using more than 
one phone model. 
Contact: Apex Data, 
Pleasanton, CA, (S00) 
841-2739 or (510) 416- 
5656. 
Circle 987 
on Inquiry Card. 
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RUN WINDOWS ON YOUR PS/2 a 


The Genesis\PC Replacement 
Motherboards allow the IBM 


PS/2 Models 25, 25 286, and 
30 286 to run Windows, OS/2 
Warp, NetWare, and other soft- 
ware. The motherboards ($295 
each) provide a Texas Instru- 
ments 40-MHz 486DLC CPU; 
CMOS technology; sockets for 
128 KB of second-level cache 
and a math coprocessor; two 
16550-compatible serial ports; 
an Enhanced Parallel Port; a 
game port; PS/2 mouse, key- 
board, and headphone connec- 
tors; the ability to accommodate 
an additional 32 MB of memory; 
and SVGA graphics. Two 16-bit 
ISA expansion slots are provided 
with the PS/2 Model 25 and 25 
286 motherboards, three with the 
Model 30 286 motherboards. 
Contact: PC Enterprises, Wall, 
NJ, (800) 922-7257 or (908) 
280-0025. 


Circle 990 on Inquiry Card. 





NUBUS-BASED ISDN FILE 
TRANSFER BOARD 


4-Sight Quatro can transmit files 
across as many as eight ISDN 
channels to attain data rates of 
up to 3.54 MB per minute. You 
can install up to four boards 
($3495 each; bundled with 4- 
Sight’s isDN Graphics Super- 
highway Broadcast software, 
$5795 each) simultaneously, 
which provides 16 lines and 32 
channels for data transmission. 
Diagnostic utilities automatical- 
ly check the configuration to—as 
well as handshake with—ISDN 
lines and switches. 

Contact: 4-Sight, West Des 
Moines, IA, (800) 243-0516 

or (515) 221-3000; foursight 
@aol.com. 

Circle 991 on Inquiry Card. 


REMOTE NETWORK ACCESS 


ConnectPlus LT, a multipro- 
tocol, two-port, remote-access 
server, provides client-to-LAN 
access for remote users running 
TCP/IP, NetWare, and Apple- 
Talk. Self-configuration features 
include automatic modem recog- 
nition, automatic protocol de- 
tection, and dynamic network ad- 
dressing. Virtual-Port technology 
allows eight PCs to be simulta- 


neously remote-control-ready 
and selectable on the LAN. In 
addition, ConnectPlus LT ($899) 
provides telecommuters and re- 
mote users with dial-in access to 
the Internet. 

Contact: Emulex, Costa Mesa, 
CA, (800) 854-7112 or (714) 
662-5600; literature @ 
emulex.com. 

Circle 992 on Inquiry Card. 


MULTIPROCESSOR 


SUPERSERVER 


Capable of handling up to four 
90- or 100-MHz Pentium proces- 
sors, the Star Q 
SMP superserv- 
er (from $7500) 
can accommo- 
date 13 dual hot- 
swappable drive 
bays and three 
VESA and 10 32-bit EISA ex- 
pansion slots. An LVL-Bus vid- 
eo card has | MB of video RAM, 
upgradable to 2 MB. The sys- 
tem’s 64-bit multiprocessor bus 
has a throughput of 267 MBps. 
Each CPU board includes, in ad- 
dition to the processor, a cache 
controller and 256 KB of two- 
way set-associative write-back 
cache RAM. The Star Q SMP 
comes with a BusLogic EISA 
SCSI controller or, for a RAID 
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configuration, a Mylex multi- 
channel controller. 

Contact: Star Technologies, 
Laguna Hills, CA, (714) 768- 


6460; leigh@ startech.com. 
Circle 993 on Inquiry Card. 


ETHERNET SWITCHES wv 

Winswitch and Openswitch are 
fully expandable via 100-Mbps 
Fast Ethernet, an integrated 1.44- 
Gbps Netbus link, 10-Mbps 
ports, or an ATM port. Both 
products provide eight 10-Mbps 
ports with auto-detecting half- 
or full-duplex capability. For use 
with small- to medium-size peer- 





to-peer networks, Winswitch 
($2400) supports 512 Ethernet 
user addresses; Openswitch 
($3500), intended for medium- 
to large-size client/server net- 
works, supports 4096 Ethernet 
user addresses and provides 
transparent connectivity among 
network operating systems. Ex- 
pandability features in both de- 
vices support stacks of up to 
eight switches for a total of 64 
dedicated 10-Mbps ports or seg- 
ments. 

Contact: NetCorp, Brossard, 
Quebec, Canada, (514) 923- 
4040; info @netcorp.qc.ca. 
Circle 994 on Inquiry Card. 


14.4 PCMCIA FAX MODEM 

A V.32bis PCMCIA fax modem, 
the Zoltrix PCM144 can send 
and receive faxes and transmit 
data at 14.4 Kbps. V.42bis error 
correction and data compression 
enable a throughput of up to 
57.6 Kbps. The Zoltrix PCM 144 
($155) comes with PCMCIA 
configuration software as well 
as BitWare fax and data soft- 
ware. 

Contact: Zoltrix, Fremont, CA, 


(510) 657-1188. 
Circle 995 on Inquiry Card. 


Soft bru 

form cap 
Velcro cle 
(BYT 11) 
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SWEATSHIRT 
11 oz. cross grain Lee sweatshirt features 
generous athletic cut and side gussets, 
95% cotton, 5% polyester. Ash. Sizes 
M(BYT 1), L(BYT 2), 
XL(BYT 3). $31.00 


MOUSE PAD 
Hard top mouse 
pad. 7.5"x 8.5". 
(BYT 7} $5.25 


T-SHIRT 


100% cotton Oneita Power-T. White. 
Sizes L(BYT 13), XL(BYT 14). $8.00 


‘all 1-800-676-4256 


or 1-708-647-4906 in Illinois, 8:30 a.m.-5:00 p.m. Central Time. 
We accept VISA, MasterCard, American Express, and Discover. 


Merchandise in stock will ship within 3 days of receipt. HA-LO notifies customers of out-of-stock items and 
gives the option to back order, substitute, or cancel the item. Sales tax additional where applicable. UPS 
ground shipping on domestic orders: up to $50 - add $5.75, $50 to $100 - add $7.75, over $100 - add 8%. 
Additional shipping charges apply to international orders. 





(FSET Software 


iit iae DOCUMENT SYSTEMS 





















Xerox's Solid Paperless- 


Ocr software continues to improve. When Bue revi 


slated for release i 
in June). The 


WordPerfect, 








fonts used. For instance. 








screen), its character. 
The program also 
lets you teach Tex 
product names, tc 
accuracy, toge 
applications | 














processor. 


SYSTEM 7 UTILITIES 

Aladdin Desktop Tools 1.0 
($89.95) gives you a better way 
to organize and manage your 
everyday desktop functions and 
chores. The package’s tools in- 
clude Desktop SpeedBoost, 
which eliminates long waits dur- 
ing the copying, duplicating, and 
trashing of items; Desktop Short- 
cut, which lets you instantly find, 


open, and view the contents of — 
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ting Manager for Locus. “LocusFTP will immediate. 


otus Development's 
forthcoming WordPro (formerly known 
as Ami Pro), so you can recognize and 
proof documents within your word pro- 
_cessor. If your word processor supports 
multicolumn layouts, you can take ad- 
vantage of TextB dge’ S ability to pre- 
mn layouts to obtain further time savings. TextBridge 
ent; it can recognize a header or footer in a scanned 
in that designation when it converts the 
V processor that supports headers and footers. 
a accuracy you see ‘depends on such variables as the qual- 
ity of the faxes or do ments you scan and the point size of the 
when | asked TextBridge to recognize - 
a faxed press release containing 12-point skewed text (see the 
recognition accuracy was 99.4 percent. 
an interactive training component that — 
ge to recognize unusual words, such as __ 
her i increase accuracy. This heightened — 
h the program's integration with other — 
idicates that TextBridge Professional Edition 3.0 
for Windows will prove to be a B Wenhy companion for your word 


rs of the TCP/IP stacks in Microsoft Windows for Workgroups and 


Xerox Desktop Document 
Systems Division 

Peabody, MA 

(800) 248-6550 ext. 3 
fax: (508) 977-2435 
Textbridge_sales@ 
xiS.xerox.com 

Circle 1002 on Inquiry Card. 




















—Dave Andrews 


files; and Desktop Viewer, which 
lets you view the contents of files 
without having to open (or even 
own) the application that created 
them. In addition, the Desktop 
Printer tool allows you to in- 
stantly switch printers, Desktop 
Makeover adds features to the 
Finder, Desktop Magic Tools 
adds tools to the Finder, and 
Desktop Secure Delete erases 
sensitive files, rendering them 





unrecoverable from file-recov- 
ery utilities. 

Contact: Aladdin Systems, 
Watsonville, CA, (800) 732- 
S881 or (408) 761-6200; 
aladdin @well.com. 

Circle 1018 on Inquiry Card. 


OLAP GROUPWARE TOOL 


An object-oriented groupware 
tool for OLAP (on-line analytical 
processing), Express View 
($1295) enables you to ac- 
cess, analyze, and share 
the business intelligence 
that’s buried within your 
corporate databases and 
data warehouses. The pro- 
gram’s data-smart objects 
include live tables, graphs, 
and data selections linked 
to IRI Software’s Express mul- 
tidimensional OLAP 
server. The software al- 
lows you to investigate 
such dimensions of 
your organization as 
products, time periods, 
markets, financial ac- 
counts, and organiza- 
tional hierarchy. 
Contact: IRI Soft- 
ware, Waltham, MA, 
(800) 765-7227 or 
(617) 890-1100; 
irl.software @ 
infores.com. 

Circle 1008 on Inquiry Card. 
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DRAG-AND-DROP TECHNICAL 


GRAPHICS 

The Axum 4.0 for Windows 
graphics and data-analysis pack- 
age ($595) lets you create publi- 
cation-quality technical graphs. 
The program provides Windows 
95 features while running under 
Windows 3.1. These features in- 
clude OLE 2.0, drag and drop, 
multithreading, object orienta- 
tion, tabbed dialog boxes, out- 
line views, and shortcut menus. 
You can drag and drop data from 
an OLE 2.0 spreadsheet direct- 
ly into an Axum graph and em- 
bed Axum graphs in word pro- 








cessing documents. 
Contact: TriMetrix, Seattle, 
WA, (S00) 548-5653 or 
(206) 527-1801. 


Circle 1025 on Inquiry Card. 


WINDOWS DATA-TRANSLATION 


ENGINE 

With the DataExport Engine 
($795), you can easily export 
data from your Windows appli- 
cations into 37 spreadsheet and 
database formats, including Ex- 
cel, Access, Lotus 1-2-3, Para- 
dox, and dBase. The product 
uses a simple ASCII source file 
and an Export Definition File for 
conversion of data. 

Contact: Spalding Software, 
Norcross, GA, (404) 449-1634; 
DE-info @ spaldingsoft.com. 
Circle 1006 on Inquiry Card. 
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EASY FILE TRANSFERS « 

With FastMove (about $50), you 
can keep your files up to date 
across multiple PCs. The pro- 
gram shows you which files need 
updating and lets you select the 
ones you want and preview the 
exchange of files before it oc- 
curs. A virus remover scans each 
file as it’s transferred, keeping 
your PCs safe from contamina- 
tion. You can also choose the cir- 
cumstances under which a file is 
overwritten during a transfer— 
always, by date, or never without 
confirmation. 

Contact: TouchStone Software, 
Huntington Beach, CA, (800) 
531-0450 or (714) 969- 

7746; go touchstone @ 
compuserve.com. 

Circle 1020 on Inquiry Card. 


2445 Millard Filrriore Road Suite 127A 
(97.4) 354-1703 
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and receive status 

ee updates, and track 
as progress from their 
desktop Macin- 
toshes or Power- 
Books. You can 








DESIGN AND INTEGRATE FORMS « 
Visual Forms ($249) lets you 
print forms and data together on 
laser printers without having to 
hard-code escape codes or mod- 
ify software designed for end 
users. The program generates a 
PCL file containing the escape 
codes for a laser printer, so you 
can easily create complex forms 
to be integrated into Windows 
and DOS applications. 

Contact: Bytech Business Sys- 
tems, Pomona, NY, (914) 
354-8666; 74577, 1032 @ 
compuserve.com. 

Circle 1026 on Inquiry Card. 


MULTIUSER PROJECT PLANNING 


With a multicolumn outliner, full- 
featured calendars, and a to-do- 
list manager, In Control for Work- 
groups enables teams to use their 
network to plan projects, delegate 





take project files 
with you, and In 
Control for Work- 
groups ($149.95; 10-user pack, 
$949.95) automatically reconciles 
any file changes when you recon- 
nect the documents, via either the 
network or AppleTalk Remote 
Access. 

Contact: Attain, Somerville, 
MA, (800) 925-5615 or (617) 


776-1110; sales @ attain.com. 
Circle 1009 on Inquiry Card. 


DOUBLE THE MEMORY 
ON WINDOWS PCS 


Now you can boost your sys- 
tem’s memory by two or more 
times the amount of its installed 
physical RAM. MagnaRAM al- 
lows you to multitask more soft- 
ware applications, allows appli- 
cations running under Windows 
to execute faster, and lets you 
run more features of complex 
applications. Not a memory man- 
ager, MagnaRAM ($69) runs as 





a Windows VxD that intercepts 
Windows’ Memory Manager 
calls to the pager. The program 
then compresses data onto your 
hard disk or stores data in phys- 
ical memory. 

Contact: Landmark Research 
International, Clearwater, FL, 
(S00) 683-6696 or (S13) 
443-1331. 


Circle 1011 on Inquiry Card. 


MULTIMEDIA TOOLS 


Sentfactor Multimedia Tools 
($149.99) lets you incorporate 
videos, pictures, sounds, and text 
for each record in a database. 
You can read text files into your 
database, read DBF files from 
other databases, integrate WAV 
and MIDI audio into the data- 
base, capture video pictures in 
your application, play AVI vid- 
eos on command, scan and dis- 
play images, and create your own 
search strings. Sentfactor Multi- 
media Tools Runtime ($59.99) 
lets you create an executable run- 
time version of the database you 
create in Sentfactor Multimedia 
Tools. 

Contact: Sentfactor, Lakeland, 
FL, (813) 647-3220; 100045 
.2312@compuserve.com. 

Circle 1013 on Inquiry Card. 
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_and imaging. 499 fe 
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_ The DeltaGraph P Pro 35 har 
ing application for v1 
adds 18 charts, a new Ct . 
_ Gallery, smart page layouts, 
enhanced color capabilities, — 
“more design options, 63 dis- - 
tinct charts, multiple docu- 
_ ment support, an outliner, an 


Contact: DeltaPoint, Mon 
_terey, CA, (800) 446-6955 0 
(408) 648-4000. _ 


“KopyKat 1. 1 one ates fa 
_ file transfer capabilities, 
_ TCP/IP support, expanded 
- modem support, and increased — 

~ performance to help OS/2_ 

_ users remotely control afer 
-OS/2-based PCs, worksta- 
tions, and networks. Two-user 
pack (host and remote), $199. 
Contact: Hilgraeve, Monroe, 

_ MI, (800) 826-2760 or (313) 

- 243-0576; custsupt@ 
hilgraeve.com. 


Software Update 











: Contact: ee Beal 
WA, Lee oo or 506). 
646-1 066. 


















a PictoGraphic Library. $195 





Circle 1028 on Inquiry Card. 


Prepare 2.0, . disaster-recovery- 


planning software, includes — 


sample network- and busi- 


_Ness-recovery plans, anon- 
line tutorial for new planners, _ 
customization options for ex- _ 

_perienced planners, seamless _ 









integration with popular busi- . 


ness applications, and flexible _ 
report and docunenabey | O 
tions. $995. : 


. Contact: Punto. 








Circle 1030 on Inquiry Card. 
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FOR DATE AND TIME « 


You can visually display date- 
and time-related information in 
Windows-based applications 
with Calendar Widgets ($139). 
The program includes four con- 
trols—Day View, MonthView, 
YearView, and DateCombo— 
and provides 16-bit Visual Ba- 
sic custom-control and 16- and 
32-bit OLE Control versions. 
Contact: Sheridan Software 
Systems, Melville, NY, (SOO) 
823-4732 or (516) 753-0985; 
go Sheridan @ compuserve.com. 
Circle 1014 on Inquiry Card. 


COMPUTER-AIDED R&D 

With CARD ($495), you can de- 
fine experiment goals, variables, 
and constraints; create, evaluate, 
and select design options for each 
application and goal; create cor- 
rectly structured, analysis-ready 
data matrices; and organize effi- 
cient testing procedures. A De- 
sign Navigator guides you to the 
right experiment design for each 
situation, and built-in error trap- 
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ping virtually eliminates operat- 
ing mistakes. 

Contact: Westing Software, 
Corte Madera, CA, (800) 325- 
1862 or (415) 945-3870; 
westing @ aol.com. 

Circle 1012 on Inquiry Card. 


ACCELERATE TRANSFERS 


AND NETWORK OPERATIONS 
TurboTalk (call for prices), a 


Macintosh System Extension, ac- 
celerates file transfers and net- 
work file operations. The appli- 
cation-independent program 
supports System 7 File Sharing 
and AppleShare 3.x/4.x servers; 
improves performance over Lo- 
calTalk, Ethernet, FDDI, and 
100Base-T; works with uShare 
Unix-based servers; and runs in 
native PowerPC mode. 

If you’ re looking for better Ap- 
pleShare server performance and 
more usable network bandwidth, 
LessTalk may be for you. Also a 
System Extension, LessTalk (call 
for prices) comes with a simple 
configuration application to tune 
the polling interval for optimum 
bandwidth availability and im- 
proved server performance. For 
instances where security is im- 
portant, the network administra- 
tor can configure individual vol- 
umes with a fixed interval that 
client Macs cannot modify. 
Contact: Information Presenta- 
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tion Technologies, San Luis 
Obispo, CA, (805) 541-3000; 
info @ iptech.com. 

Circle 1022 on Inquiry Card. 


ELIMINATE WORKSHEET ERRORS 
PentaFix ($49) forces Excel and 
Lotus 1-2-3 to recalculate work- 
sheets that may have been incor- 
rectly calculated on PCs with 
flawed Pentium chips. You can 
specify that PentaFix search for 
and fix individual worksheet files 
or sets of files or automatically 
scan for and fix the worksheets on 
an entire drive. 

Contact: Circle Systems, Seat- 
tle, WA, (800) 366-3794 or 
(206) 682-3783; pentafix@ 
circlesys.com. 

Circle 1015 on Inquiry Card. 


AMERICAN YELLOW PAGES 
ON CD-ROM 


A reference directory of 10 million 
U.S. businesses, the American 
Yellow Pages CD-ROM ($149) 
lets you search by type of busi- 
ness using Yellow Page headings 
or SIC (standard industrial clas- 
sification) codes for any city, state, 
county, or ZIP code. You can also 
search by company name. 
Contact: American Business 
Information, Omaha, NE, 


(402) 593-4565. 
Circle 1016 on Inquiry Card. 
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Software Update 


_Remote-control and remote- 
access software, NetRemote 6.0 
provides bidirectional drive © 
mapping; true-color support _ 
for 16- and 24-bit colors; drag- 
and-drop file transfers; en- 
hanced security options, such 
as dial-back connections, file 
transfer restrictions linked to 
individual users and directo- 
ries, screen blanking, keyboard 
locking, and log-in restric- 
tions; network support for 
IPX/SPX and NetBIOS; si- 
multaneous multiprotocol re- 
mote connections; remote 
mouse and keyboard support; 
and remote printing. $65. 


Contact: McAfee, Santa Clara, 
CA, (408) 988-3532; support 
@mcafee.com. 

Circle 1031 on Inquiry Card. 


A program for fitting model ~ 
equations to experimental data, 
Scientist 2.0 for Windows adds 
equation-editing capabilities, 
improved graphics interaction 
via tabbed dialog boxes for 
specifying or modifying plot 
options, a more powerful text 
editor for new report-genera- 
tion capabilities, and refined 
model parsing, error trapping, 
and numerical routines. $395. 


Contact: MicroMath Scien- 
tific Software, Salt Lake City, 
UT, (800) 942-6284 or (801) 
943-0290; MicroMath@ 
Delphi.com. 

Circle 1032 on Inquiry Card. 


CentaMeter 2.0, a package for 
monitoring license compliance 
and optimizing software usage 
for networked and locally in- 
stalled Windows and DOS ap- 
plications, provides customized 
suite metering; two-way suite- 
license optimization; inactivity 
tracking; enhanced security, ap- 
plication identification, and 
graphs; and a NetCensus desk- 
top inventory package. Cost per 
PC license depends on total 
number of PCs. 


Contact: Tally Systems, 
Hanover, NH, (800) 262-3877 
or (603) 643-1300; product 
.information@ TallySys.com. 
Circle 1033 on Inquiry Card. 


MANAGE START-UP FILES 
AND CONFLICTS 


For Mac start-up-file conflicts 
and management, the Conflict 
Catcher 3 ($99.95) gives a de- 
scription of your start-up files 
and a note on each file’s purpose. 
You can sort and view start-up 
files by seven criteria and cus- 
tomize file management. An in- 
tuition feature enables you to 
guess which start-up files might 
be causing problems and tests 
them first. You can also color- 
code start-up files for easier and 
quicker viewing. 

Contact: Casady & Greene, 
Salinas, CA, (800) 359-4920 

or (408) 484-9228; C&G@ 
casadyg.com. 

Circle 1007 on Inquiry Card. 


NETWORK MANAGEMENT wv 


Now you can easily map, moni- 
tor, diagnose, and manage net- 
work resources with the Sectra 
Management System for Win- 
dows ($895). The product in- 
cludes SNMP management, a 
report-oriented interface, critical 


Sole - feancrnen, coe 





event and 
alarm log- 
ging, and 
compati- 
bility with 
other network management pack- 
ages. Through PING manage- 
ment, Sectra can monitor IP- or 
IPX-compatible devices. The pro- 
gram lets you create reports that 
you can store and reuse against 
different target devices on the net- 
work. An event log stores recent 
events, and an alarm log contains 
only events that generate alarms. 
Contact: Thomas-Conrad, 
Austin, TX, (SOO) 332-8683 or 
(512) 836-1935; go tccforum@ 
compuserve.com. 

Circle 1019 on Inquiry Card. 


IMAGE EDITING 

Fauve xRes for Windows ($499) 
enables you to manipulate files 
as large as 500 MB in real time. 
Included with the program are 
photo-retouching and painting 
tools, editable color-lookup ta- 
bles, an advanced masking brush, 
and masking technology that 
compensates for antialiasing at 
the edge of the 
mask. Fauve 
xRes for Win- 
dows supports 
standard chan- 
nel operations, 
selection oper- 
ations, and fil- 
ters; in addi- 
tion, it provides 
support for mul- 





tiple floating objects, channels, 
plug-ins, curves, filters, and mul- 
tiple undos. 

Contact: Fauve Software, San 
Francisco, CA, (800) 898- 
2787 or (415) 543-7178; 
fauvesoft@ aol.com. 

Circle 1017 on Inquiry Card. 


WINDOWS NT ANTIVIRUS 
SOFTWARE 


Protecting against boot, file, 
stealth, multipartite, and poly- 
morphic viruses, InocuLAN for 
Windows NT (50 clients, $595; 
250 clients, $2295) includes a 
National Computer Security As- 
sociation—certified virus-scan- 
ning engine; domain implemen- 
tation; DOS-, Windows-, and 
Mac-client support; and flexible 
licensing. An automated alert 
system notifies you of virus in- 
cidents via Microsoft E-mail, the 
print queue, SNMP managers, or 
an alphanumeric pager. A Get- 
BBS feature allows you to des- 
ignate file servers to automati- 
cally download the latest virus 
signature files from Cheyenne’s 
BBS and automatically distrib- 
utes new files during log-in. 
Contact: Cheyenne Software, 
Roslyn Heights, NY, (800) 243- 
9462 or (516) 484-5110; 
cheyenne @ chey.com. 

Circle 1005 on Inquiry Card. 
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Software Update 


A help: slihonae ol Help 
Magician Pro 3.0 features inte 
grated support for Microsoft — 








management support, a Mi-- 
_crosoft Visual Basic Sour 
Code Scanner, the ability 
use a variety of word ] proce 
sors to build help files, mar 

ual-to-help-file and DEN IO : 
-manual-file conversion, a a 

Topic Outliner/ Navigator, _ - 
_ multimedia support, 256-col- _ 
or bit-map support, and sup: 

port for most graphics file 
formats. Sea license 
($249. 


Contact: Software loka 
Foster, RI, (800) 5 542- 2742 oT 
(401) 397-2340. 


Circle 1034 on inquiry Card. , _ 








“IDL 4.0, a computing Ce 
ment for R&D engineers and _ 
scientists, includes easily ac- | 
cessible graphics, plotting, 
image processing, and numer- — 
ics; 50 new statistics func- 

- tions; fully indexed on-line | 
manuals with hypertext links; 
cross-platform interface con-- 
trols; improved debugging | 
support; support for the cur- 
rent versions of HDF, CDF, — 
and netCDF; application con- 
nectivity that lets you call 
outside programs orembed 
IDL as a graphics engine; and | 
scientific improvements that 
sharpen research insights. 
Windows, NT, Mac, and na- © 
tive Power Mac versions, 
$1500; Unix and VMS work- © 
station versions, from $3000. — 


Contact: Research Systems, 
Boulder, CO, (303) 786- 
9900; info@rsinc.com. 
Circle 1035 on Inquiry Card. 


Software for statistics, graph- _ 
ics, and data management for 
scientists, Systat 6.0 forDOS 
adds object-oriented graphics, 
more statistical capabilities, _ 
improved data handling, and 
extended memory UBD OMES 
$995. 


Contact: SPSS, Chicago, IL, 
(800) 543-2185 or (312) 329- 
2400; sales @spss.com. 
Circle 1037 on Inquiry Card. 


JULY 1995 BYTE A199 





a 
‘ e 
= 


2 





Having trouble keeping up with the ever-changing world 
of technology? Quatech can help. We are committed to 
providing our customers with quality products and exceptional 
service and support. We manufacture a complete line of 
communication and data acquisition products for PC/XT, 
PC/AT, PS/2, and PCMCIA systems. Just tell us your appli- 
cation, and we'll find the solution that's right for you. 


Quatech's communication and data acquisition PCMCIA 
cards provide maximum flexibility for your application. 
Communication PC cards include single and dual channel 
RS-232 and RS-422/485, EPP, and synchronous adapters. 
Data acquisition PC cards provide 12 and 16-bit analog 
input, 8 channel analog output, and 24 digital I/O. Add 
PCMCIA capability to your desktop computer with our 
Internal Interface Adapters. Each adapter supports Type I, II 
and III PC cards, and is available in several configurations. 
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Communication boards for ISA and Micro Channel meet 
synchronous, asynchronous, serial, and parallel communi- 
cation requirements with protocols such as RS-232, RS-422, 
RS-485, Current Loop, and IEEE-488. Intelligent and copro- 
cessor adapters are also available. Data acquisition products 
add analog to digital, digital to analog conversions, and digital 
I/O capabilities in 8 to 16-bit resolution. Other boards 
provide the capabilities for digital multimeters, digital 
frequency synthesizers, arbitrary waveform synthesizers, 
and IEEE-488 GPIB interfaces. 


Foreign Distributor Inquiries Welcome 


For more information and a free 1995 Handbook, call 
a Quatech sales representative today at 800-553-1170. 


Quatech, Inc. 662 Wolf Ledges Parkway, Akron, OH 44311. International Distributors: Australia/Interworld Electronics & Computer 61-3-9563-5011, Austria/ 
Megadata 43-1-523 42 12, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao Paulo)/Intercomp 55-11-8532733, Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 
55-21-2394955, Canada(Western)/Interworld Electronics 800-663-6001 (Toronto office 800-465-0164), China/Quatech China 86-1-205-9030, Denmark/Jes Rasmussen 
ApS. 45-4281-6838, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, 
Hong Kong/Brio Technology Ltd. 852-581-1111, India/Comsquare Network Pvt. Ltd. 91-11-224-5159, Israel/Milivision Ltd. Div. 972-9-500623, Italy(Non-PCMCIA)/ 
N.C.S. Computer Italia 39-331-770016, Italy(PCMCIA Only)/Kernel Consulting S.r.l. 39-6-77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Korea/Sam 
Boo Systems 82-2-5384001, Netherlands/ACAL Auriema 31-40-502602, New Zealand/Advanced Portable Technologies 64-4-3852838, Pakistan/Rastek (PVT) 
Limited 92-21-4551881, Saudi Arabia/Integrated Computer Operations 966-3-895-1827, Singapore/Bliss Services Pte Ltd. 65-338-1300, South Africa/Eagle Tech- 
nology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-310140, Switzerland/Technosoftware 41-64-519040, Turkey/Logic Group 
90-212-2747197. PC/XT, PC/AT, PS/2, and Micro Channel are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 


Circle 255 on Inquiry Card (RESELLERS: 256). 
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TOSHIBA 


Toshiba T2450CT 


IntelDX4™ 75MHz CPU 

Integrated floating point math 
coprocessor, 16KB CPU cache 

SMB RAM std., 32MB max. 

9.5" TFT active matrix color 
display @ Supports simultaneous 
external VGA monitor #2 PCMCIA 
slots: 1) Type II and 1) Type III 


NiMH battery pack @ Three year warranty 
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3C503 Etherlink I] COAX .........ceeceeeseeessesseeeeeeees 
3C509B Etherlink III] COAX... ceeeeeeeeeeeeeeees 
3C509B Etherlink Ill coax 5pk .........c eee 
3C509B Etherlink III 10BT...............cceeeeeeees 
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3C509B Etherlink II] COMDO............cccceeeeeeeeeees 
3C509B Etherlink Ill combo 5pk.......... ee 
3C579 Etherlink EISA COaX ..........cccceceeseeeeees 
3C579 Etherlink EISA 10BT .............cccceeeeeees 
301627 12 port Linkbuilder 10BT...............00. 


ARTISOFT 


LANtastic V6.0.......0..00. 
LANtastic V6:0:'5 USEP..::..cc0..sscccsssssecsessseresarseess 
LANtastic V6.0 Starter Kit... eee 
Central Station Ui sissccavcccoe ces cossessvecaseecacecvossasess 
Simply LANtastic starter kit 0.00. eee 
T-Runner 8 port 10BT......... eee eeeeeeseeeesreeeseees 
F-Runner 12 port VOB Tc. cccecsstecccecevesssecccossaanere 


ASP 


ASP COMPUTER PRODUCTS, INC. 


Multiprotocol print server 10BT HP MIO........... 
Multiprotocol print server 10BT pocket............. 
Multiprotocol 2 printer server combo ............... 
Multiprotocol 4 printer server combo................ 
SNAP starter kit-2 computers, 1 printer............ 
SNAP add-on transmitter... eee eeeeeeee 
Fax Authority Solo network fax server.............. 
IBM Token Ring MAU............ cee eseeeseseeeesreeeeeeee 


intel. 


EtherExpress PRO/100Mbps PC ...............0. 
EtherExpress PRO/100Mbps EISA...............-- 
EtherExpress PRO/100Mbps PCI 5pk.............. 
EtherExpress PRO/10 Fish 10BT .................0- 
EtherExpress PRO/10 Fish 10BT 5pk............... 
EtherExpress PRO/10 Fish combo................ 
EtherExpress PRO/10 Fish combo 5pk............ 
EtherExpress 16:COAX ncvei.cec cise ccses edeesceveeszctvevan 
EtherExpress 16 Coax 5pk..........eeeseeeeeesneeees 
Etherexpress 16 (0B eciestscscctarcesecriedscins 
EtherExpress 16 10BT 5Spk.............ccssssssesssees 
EtherExpress 16 10BT 20pk.......... eee eeeeeees 
EtherExpress MCA 10BT ..........eeeceeeseeeeeseeeeees 
EtherExpress 16 COMDO ............ceeeeeeeeeseteeeeeees 
EtherExpress 16 Combo 5pk ...........escceeeeeeneeeees 
EtherExpress Flash 10BT...........c:ccessseeeeseeeeeees 
EtherExpress Flash 10BT 5pk...........:ceceseeees 
EtherExpress Flash COMDO ..........cessesseeeseeee 
EtherExpress Flash combo 5pk..............::ee 
TOKOMEXPIeSS 16/4 icc: cccceidecicssscavsecassccsazeerssseee. 
NetportExpress I] 1OBT ......... cee seeecsseeeeseeeeeee 


MICRODYNE 


Eagle NE2000+ COAX... eesecssessseseeseseeeees 
Eagle NE2000T+ 10BT ........ eee eeeeeeeeeeeeeeeeeee 
Eagle NE2000+ COMDO 1.0.0... ee eeeseeeeeteeeeteeeeees 
NES2Z00:EISA AOBT sii sssccoeccies certs crvectectadececstieds 
NNES200: EISA COAX. ties ssteasecsessasticideszeassan ceases 
IRMAtrac 4/16Mpbs ISA Convertible................ 
IRMAtrac 4/16Mbps ISA Hardtop ................006 


























CDW 48983 


SMC’ 


UltratG Ethemet COAX 2.2.0.5. 22c6.cscsc0s---ncceeseanees 
Witha't6 COAX GK ic... ecscccicics cessecesseteccocucnsoasesece 
Ultra16 Ethernet 10BT....... eee eeeseeeeeeeees 
Ultrat G TOBE Gok siiscd.csdcacec saves z ceccets cesep ccewesend 
WitraAIG: TOBT Q4DK:. iccssccesssstecssesesisncseesccesesescss 
Ultra16 Ethernet COMDO..............c:eceeeeseseeeeeeees 
Ultra16 COMDO' GPK 2.6. s.csccscesecsivsecscsnedectscsssnonssed 
EtherCard+ Elite COMDO ...........eeeeeseeeseeeeeeeees 
TigerHub TP6 6 port + AUL..... eee eeeeee cere 
TigerHub TP6B 6 port + BNC............ eee 
TigerHub TP12 12 port + AUI........... eee 
3608 Ethernet 8 port hub 10BT ...............:.008 
3512 Ethernet 12+2 port hub 10BT................... 
PC600WS ARCNET Coax ....... eee eeeeeeeeeseeeeeeeeees 
PC6E50WS ARGNET TP s.ciscisisdecesesesreesceesceseonns 
ARCNET 8 port active hub coax.................:68 


rs 


THOMAS+CONRAD 


TC5143 Ethernet 10BT 0.0.0... cece etsseeeetensseesces 
TC5143 Ethernet 10BT 6pk...........0. ee eeeeeeeeee 
TC6242 ARCNET 8-bit COAX ......... eee eeeeeeeeeees 
TO6245 ARCNET COAX isiiscseonssessicsssssessssossesece 
TC6040 ARCNET passive 4 port hub coax........ 
TC5055 Ethernet 8 port hub 10BT ................... 
TC4045 Token Ring 16/4 ooo... eeeeeesseeeeseeeeees 


TERMINALS 


Link MC5 amber/green/white................:0::000 
Link: MC80 1.4":COlOM ........scssscsssssassestcsesasssacctees 
Wyse 55 amber/green/white...............:::csseeeee 
Wyse 60 amber/green/white.................:c0:ccee 
Wyse 160 amber/green/white..................:: 


PE310BC pocket Ethernet coax............:::cee 
PE310B2 pocket Ethernet coax................::00 
PE310BT pocket Ethernet 10BT .................000 
PT316CTP pocket Token Ring Ill...............ee 
PPX03 Parallel port multiplexor..............:c:ceee 
PS-CE2 PCMCIA Ethernet 10BT .........0.... 
PS-CE2 PCMCIA Ethernet combo..............24: 
PS-CE2 PCMCIA Token Ring ..............:cseeeee 


COLORADO 


MEMORY SYSTEMS Inc. 


Jumbo 250 internial ...ci05.--2-eecccscndsAcecesscgttecccaee 
JUMbDO'S50 ‘intemal s...5..02-scccctepecctaeseen wees 
JUMBO 700 INS Mall wcscccccnc cess eacecdsaseaseceagesecsseesete 
Jumbo 1400 internal :..2.25.:csccccececsseeel sence cant 
Trakker 250 parallel port................-ssssssssseeeeees 
Trakker 350 parallel port................eeeeeeeeeeeeee 
Trakker 700 parallel port...................:seeeeeeee 
T1000 SOOMB Travan. iiecc..d.d5.ccrateccecsncsanees 
Powertape 2.4GB SCSI internal ...................... 
Powertape 2.4GB SCSI external .................... 

PowerDAT 4GB SCSI internal.............0.......08 


lomega 


Zip drive 100MB parallel interface .................... 
Zip drive 100MB SCSI interface ....................-.- 
Zip GISKS 10OMB, Sk wssc.0-<..50.-sc-e--sseceossscsoseansd 
Ditto 420MB tape drive internal ...........0............ 
Ditto 850MB tape drive internal ..................0..... 
Tape510 510MB internal .................ceceeeseeeeeee 


MICROSOLUTIONS 
Backpack 3.5" 1.44MB floppy parallel .............. 
Backpack 5.25" 1.2MB floppy parallel .............. 
Backpack 250MB tape backup parallel ............ 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL CDWC 
D & B rated 5A1 
Duns 10-762-7952 


No surcharge for credit cards 





Package shipment. For your protection we ship only to your verified billing address. Non-defective 
retums subject to restocking fee. Allow 10 business days for shipping when paying by personal 
check. Software, chips and other electronic components are not retumable. All pricing subject to 
change. ™ - Trademarks of all companies listed in this ad. Not responsible for typographical errors. 


CDW Sells 


For Less 













Sportster 
V.34 


True V.34: transmit data twice as 
fast as 14,400 bps modems High- 
speed protocols: V.34 (28.8K bps), 
V.FC (28.8K bps), V.32bis (14.4K bps) 
error correction 

7 LED status lights, external volume control 
fax and data software 


V.42 and MNP 2-4 
V.42bis and MNP 5 data compression 
Includes 
5 year warranty, made in USA 


CDW 45115 
CDW 45114 


Witerinall .-......cccc.fecesesececdeccseaesS3eeeee 


External :.:.c:.:ercis.si.ccestntzastoan 
*Offer ends 6/30/95, call for details. 


CONNE: EPSON 
wim ia 
Tape*Stor 250MB internal ........cccccesssessseesseeesees ES-1200-ProP Cit. iiiG..diicctsistonesevstoetemtesceta: 
Tape*Stor 420MB internal ..........c cc cceeeseeseeeees 
Tape*Stor 420MB parallel port .......... eee GQ HEWLETT 
Tape*Stor 850MB internal .........csscesssecsseecsseesees PACKARD 
Tape*Stor 850MB parallel port... cece Ss 
: . PANIC SP ies snczbcsancsecadseesattesdiesasesacdesssasanan tities 
Tape*Stor 4GB internal IDE ........ eee Sranjet 3P Gocianert leader... 
ScanJet 3C W/ISA interface ........... cece 
ScanJet IICX document feeder.............c: eee 
Mountain ScanJet IICX transparency adapter.............. 
FS8500 305MB IDE internal .................... MICROTEK 
SideCar II 305MB parallel... eee s ker IG , 
1200-4 4GB SCSI external ..................... canmaker IIG grayscale ..........ccceseeseeseeeeees 
Seanmaker Ui color.scck pekietsccecncckn erty. od 
Scanmaker ttSP Color........0cc..c.....cceisescddedde aah 
Scanmaker IlHR Color ............ccccccsssseesssaeesenees 
ScanMaker Ill Col. .c.ccsecssciepesssseosstsenctsnserszees 
Digital School House CD 2x kit internal........... Scanmaker 35T slide Scanner ......... cesses 
Edutainment CD 2X kit internal ........... eee 
Game Blaster CD 2X kit internal...........cccccee Summagraphics 
Multimedia Home CD 4x kit internal ................. . 
SoundBlaster value edition ......... eee eeeesseeeeeeee Summasketch III 12 X 12 16 button... 
SoundBlaster Pro value edition «0.0... sees Summasketch Ill 18 X 12 4 button ....... ee 
SoundBlaster 16 value edition... cece 
SoundBlaster 16 MCD............ccccccsseeeeteeseeeees 
SoundBlaster 16 SCSI-2 ...... ec eeceeeeeeeeeeeees A} 
SoundBlaster 16 ASP MCD....ssssssssssentntee eg ROVER WO Ser bs ete sects 
SoundBlaster 16 ASP SCSI-2 ..ccccssssssssssssseeen RASS OMI OTe eee 
SoundBlaster AWE32 value edition.............00 ‘Hi lesa sd soos - ae aie alia Lan fae te 
S Blaster AWES2: aie dsciscssssacsctescecsseesss OOO: PO en seetiaienag gies tea ea 
cundblaste: AVES Magnavox CM2089 14" .28 ....sscscssssssssssssssssssse 
Magnavox CM2099 14" .28 NI... .ccecseeereeeeees 
Magnavox CM2015 15" 1024.0... ceesseeceseeeeee 
Advent PP570 speakers 35W...........:cccceeeees Magnavox CM4015 15" 1280 ......ccscesseseeseeseeees 
Advent PP622 spkrs/SubWoofer ............s+s100 Magnavox CM4017 17° .39)....:ccssscssessssersersenie 
Chinon CDS535 CD-ROM kit internal .............. Magnavox CM4018 17" .28 .....cccsscecseesseesesseeeees 
Chinon CDX535 CD-ROM kit external ............. Magnavox 20CM64 20" ........ccsssesssesseesesseesees 
Diamond 4000 Quad CD kit internal ............... NEC Sr Ge 85? circadian idensidetanteiasn apie 
Diamond 5000 Quad CD kit internal................. NEC MUTA A cho ccestalsinns tices sensalesssinariaiereee 
Jensen JPS35 speakers SW ........sseecsecseeeseseneees NECAVISNS Gh ee ee 
Jensen JPS45 speakers 10W ......ssssssscssssseeeen NEC SUITE wien chicas ateeten ae 
Logitech SoundMan Wave ..........::ssesssesesseeseeses NEG XE ISIS sso. vicaaamareeineneai 
Microsolutions 4X CD parallel ..........csesessee NEC XE17 178 aku. nisarg etna Amite 
NEC QV i...sscessesssesees res tesseessesessessessnsseesnennenss NEC XE21 247 iiss clch cana cenlgnns 
NEC 2V DIKE «.......sceseessessessseesecseenseesesaneenneens NEC XPS 19S vacassingiersGaanad ae ke 
NEC 3X PIUS........secssesseesesseessessesseestessesseensenss REC RPU? VT soscisecsuccd catenin 
NEC 3X PIUS Kit .........ssessesssssssssssssnssnssnsasesssens NE eel SP i tuauivtwanuatanieene 
NEC OX ean lited ide oidar ec es Samsung hh | gd ae NEE tree een ne RO ora Se eI: 
SAMSUNG TSG TS? eis cvssscsscecnccdeiessedeessucesversats 
SAMSUNG T7GLS V2 on. cvvsssssesscssccsseessesseueseates sys 
SONY CPD=14 ot a sciscaset cos deteinateeteeeeiatiaes 
SONY USSF 1S” .ccisscissseessigecest-cessnstansseeoerseoon 
SORY 17S 47 sssdisiesdvictacelaciisg teenevesetn 
Pioneer DRM604X 4X 6 ISC ..........seseeceeeeseeees Sony 2OSE( 206 ccccrenmcrcrictint beac 
Pioneer DRM1804X 4X 18 disC...........e eee ViewSonic 15G 15" o.ccccccccccsssssssessssesesesseseeeeees 
Plextor 4plex quad external ............ssesessseseeee WiewSomie 7G V7 sc. ciecsecnectstr neal areschadtve) 
Plextor 4plex quad internal .............sssesesseseees ViewSonic 2IPS 29 sis. svscasdedtsseanzelss 
Plextor 6X internal ..............cscceessseceeesssseeeetsneees 
Sigma Designs RealMagic Lite..............c.cee 
Sigma Designs RealMagic .....i....-.cserserseeerser ADS VGA to TV Elite internal ....ccccccsssssssssseesee 
Sigma Designs RealMagic CD Kit... A 
: ADS VGA to TV Elite external ............... eee 
Sony CDU-55E 2X internal... cesses : : 
: ATI Graphics Xpression ISA 2MB ..............:00068 
Sony CDU-55S SCSI 2X internal ....0.... : : 
os ATI Graphics Xpression VLB 2MB.................... 
Sun Moon Star CD 2X kit internal... ATI Graphics X ion PCI 2MB 
Sun Moon Star CD 2xX kit internal w/sound...... Cee ee Gere Sener 
é ATI Graphics Pro Turbo ISA 2MB ................06 
Teac SuperQuad 4X internal ............cceeseeeeees : 
: : ATI Graphics Pro Turbo VLB 2MB .................6 
Toshiba 3601 SCSI 4X internal ..............eeee : 
ATI Graphics Pro Turbo PCI 2MB................... 
Turtle Beach Monte Carlo..........ccceseeseeseeeenees : 
+ ATI Graphics Pro Turbo PCI 4MB.................00 
urtle Beach TropeZ.............:cccssccssscessseeeseeesees , 
Turtle Beach Monterey ...........:ccceeesseessseeeeees Diamond SpeedStar Pro ISA TMB .........sssssees: 
Diamond SpeedStar 64 ISA 2MB...............006 
Diamond Stealth 64 VLB 2MB VRAM............... 
Diamond Stealth 64 PCI 2MB VRAM................ 
Hercules Dynamite Pro ISA 1MB................:006 
= CalComp Hercules Dynamite Pro ISA 2MB ..........ssesssse00 
Hercules Dynamite Power VLB 1MB................ 
DB III 12X12 4 button SpuRndesepanbesaasecenneveNdesacn sew eal Hercules Dynamite Power VLB 2MB sn Ee Se 
DB IIl 12X12 16 button wo. eeeeeeeeeees Hercules Terminator 64 PCI 2MB.}.................... 
DB Ill 12X12 PIFESSUFE PEN ....... cece eec eee ee eeee eens Hercules Terminator 64 VLB 2MB.................... 
Drawing Slate Il 12X12 4 button cordless ........ Intel Smart Video Recorder Pro.........cccsccseeeeeees 





sons cant MasterCard HOURS 
oe dS Sales 7:00 -9:00 CDT Mon-Fri. 
: ee aa : 9:00-5:00 CDT Sat. 
Credit Card charges are not submitted until time of shipment. Freight is calculated as the carrier's 
actual freight charge plus insurance and packaging material. The cost of insurance is 0.35% (0.0035)| Tech Support for Customers 
of the order total.Packaging materials will not exceed $4.00 per 1 package order or $6.00 per multi- . 
8:00-7:00 CDT Mon-Fri. 


CDW° TELEPHONE 








9:00-5:00 CDT Sat. 





MAGNAVOX 


Magnavox 
CM2015 


15" flat square CRT Y .28mm 
dot pitch “ Maximum resolution: 
1024 x 768 non-interlaced 

Front mounted controls 

DPMS and Energy Star power 
management # Warranty: 3 year parts, 
1 year labor 


TOSHIBA 


T2100 DX2/50 250MB MONO ...........eeeeeeeeeeeees 
T2100CS DX2/50 330MB dual clr ...............0 
T2100CT DX2/50 330MB act color................ 
T2150CS DX4/75 500MB pas color CD.......... 
T2150CT DX4/75 500MB act color CD. .......... 
T2400CS 250MB dual color ...............:::ccceeeeee 
T2400CS 320MB dual Color .................000eeeeee 
T2400CT 250MB act Color..............ccceeeeeeeees 
T2400CT 320MB act COlOl............cceeeeeeeee 
T2450CT 320MB act COlOl............cceceeeeeeeeeeee 
T2450CT 500MB act COlOr............ccccceeeseeeeeeees 
T3600CT 500MB act COlOl..........cceeeeeeeeeeeeee 
T4800CT 500MB act Color... eceeeeeeeeeee 
T4850CT 4/75 520MB act color.................0008 
T4900CT P75 772MB act color...............:00008 


AST. 


Ascentia 810N 4/66 510MB pas color............ 
Ascentia 910N 4/50D 340MB pas color.......... 
Ascentia 910N 4/75 510MB pas color............ 
Ascentia 910N 4/75 510MB act color............. 
Ascentia 910N 4/75 710MB act color............. 
Advantage! 6066d 4/66 540MB CD............... 
Advantage! 8075p 5/75 1GB CD... 
Advantage! 8090p 5/90 1GB CD... 
Advantage! 8100p 5/100 1GB CD... 
Bravo MST 5/90 540MB ........ccceceeeeeseeeteeeees 





Aptiva 350 DX2/66 540MB MT............::cereeee 
Aptiva 535 DX2/66 540MB. .........:ccceeeeeeeneee 


ThinkPad Portables 
701CS DX2/50 360MB dual color..............06 
701CS DX2/50 540MB dual color...............0 
701CS DX4/75 360MB act Color...........:ceeee 
701CS DX4/75 540MB act Colot..........c:ceee 
360CSE DX2/50 540MB pas color............0. 
360CE DX2/50 340MB act color.............00 
360CE DX2/50 540MB act colot..............:00 


PC300 Series desktops 


PC350 DX2/66 8MB, 540MB............::eeeeee 
PC350 DX4/100 8MB, 540MB...................6 


NEC 


Versa V DX2/50 250MB dual Clr...............008 
Versa V DX2/50 250MB act Clr... 
Versa V DX2/50 340MB act Clr......... eee 
Versa V DX2/50 540MB act Clr........cceeeeeeee 
Versa M DX4/75 250MB dual clr............:: eee 
Versa M DX4/75 340MB dual clr.............. 
Versa M DX4/75 340MB act Clr... eee 
Versa M DX4/75 340MB true Clr........... eee 
Versa M DX4/75 540MB act Clr.........cceeeeeee 
Versa M DX4/75 540MB hi-res clr..............0 
Versa M DX4/100 340MB act clr... 
Versa M DX4/100 810MB act clr............. ee 
Versa M DX4/100 540MB hi-res clr................ 
Versa M DX4/100 540MB true Clr.............. 
Versa M DX4/100 810MB hi-res clr................ 
Versa P 5/75 340MB act Clr..............ccceeeeeeeeeee 
Versa P 5/75 540MB act Clr............eeeeeeeeeeeee 
Versa P 5/75 810MB act Clr..............cceeeeeeeeeees 
Versa P 5/75 540MB hi-res Clr.............0::ssceeeee 
Versa P 5/75 810MB hi-res Clr.........ccceeeeeeeeeee 


Wi Texas INSTRUMENTS 


TM4000M SX2/50 200MB dual color.............. 
TM4000M DX2/50 340MB dual clr................. 
TM4000M DX2/50 455MB act Clr ......... eee 
TM4000M DX4/75 344MB act color ..............- 
TM4000M DX4/75 455MB dual color............. 
TM4000M DX4/75 455MB act color ............... 
TM4000M DX4/100 524MB act color ............. 
TM5000 5/75 524MB dual Clr .............e eee 
TM5000 5/75 810MB active Clr...........c eee 









CDW’ 
SERVICES YOU 


BETTER 


CDW 44910 


OKIDATA 


184 TUDO :s..cc50 2055. Wo} ea 
MUES20 cist cs Pacemark 3410... 
WLS OF ce cs cczscdncet stack OLZ00E 
a seosneeeenesnaeaey 0, 1) 
ees ey ee ior 
ML520 Fee oooe, eee OL81 0 OOeer rere eer erererey 
1 OL830 Plus ......... 
ML590 ......ccccccceceeee OLSSO fi accdecciccisss 
Canon 
BUTOSX. sesccscavcceees BUIOO 428. ieccines 
BJ30 mono........... BJ200ex ............55 
BJ70 color............ BU230 ic. adiccssa25ecehs 
BUC600e COMO: tiie iets estat: 
BIC4000 720dpI +. COOK siccsciscsclessscsctesccecseseestes 
EPSON 
AP2250 ........ccccccceee DFX5000 Plus..... 
APS250 tccieciineie DFX8000............. 
APS260 ......0..c..cc00s0 Stylus 300 ............. 
IEKBOO Fiaiis scene Stylus 800+ ........... 
FX870 POeeeeeeEOOCCOOeeE SS Stylus 1000 Neer 
FXAT7O csessssssesseeer Stylus Color........... 
AP5000+ ...........005 : 
WC OTO4 2occctscccec ActionLaser 1100... 
PNB soles) co assccsas ActionLaser 1400.. 
LOVATO occsscscosssnas) ActionLaser 1500... 
LQ2550 woes ActionLaser 1600.. 
LEXMARK LASER PRINTERS 
WinWriter 400 laser .............. ccc cecccceceeceeeeeeeeeeees 
WinWriter 600 laser..................::scsccceeeeeeeeeeeeeees 
ValueWriter 300 (4037 5E 5PPM) ............. 
ValueWriter 600 laSer......:.........cccceeeeeeeeeeeeeeeeees 
Optra R GOOD aSOF icc. sec saves ccsccssscsavagvesyesevsse 
EXOCICT ING ics csanececiecscccucetstsivanceiconns stactevesdasavecace 
Panasonic 
5 fy ko) 0 Pee rereren errrerr ce Crrrreera -errnr era erat regener rere r 
74.0 a re eran ere nee Le» een ere ne, En 
VO acc cobzs os ackoeza cv ccks seniek Geacsuanseacexy vecehvesei sites 
2USS: GOlOK SS fi fcicbevccsazstei teks oe ee ae aed 
UB irik iessdessdakapecnacedsasneesan cece sacs sedee loceseatsveeiea 
BA OO ASO Moe. ccasigacciciactssssasvcesood wav aevcusensasseaniose 
BA OO NWAS Clr scdewceccaseen teas toettege ese ewes ete eee 
KX-SP100 printer/fax/Copier .........eceeeeeeees 
W Texas 
INSTRUMENTS 
microWriter PS23 ssi ke as ences 
MICTOLASCK GOO vs ssccicceecctevceesiiscn savas hesetee Sees 
microLaser Pro 600 PS23 ............ccceeeeeeesereeeee 
MicroLaser Pro E.......cccccccccccccececceeeeseeeeeeeeeseees 
microLaser Power Pro 600 PS65...............0... 
HEWLETT 
ty) PACKARD 
OfficeJet inkjet fax/copier/printer .............c.. 
De@SKICt 54 Oy s.csccbeicescccidicestisiicass anevevbeacssdbesseaeses 
DeSkKISt GOOG i cssiesecscssanistssccssactapavetna verses vteeseee 
Desklet1200G  siesvssiicvincasiscediavencsvesiecdedesesteecees 
DeskJet 12006 PSisiccissictisceicacitenctack ts Pecaseces 
LASSI ST SP asics sess sss cetencetides corcdadensdsesacadaevaastenass 
Lase@rdet-4: plus... ccisceci cies, ieeeis decd esiadievissesedvence 
LAS CIEE 4 Sle sicsssscvcscsksnscsscsivessereetsbasWeaseeseensanca 
ASCH CUA istic ccsuctsitecieuseeesexchicozesdgetcnseesiosse 
LASErIEE COON ss ceiseicssvecdvcvecessaccstenacasersecsensssed 
COSTAR 
LabelWriter XL WIN..............::ccccssssseccessseceseeees 
LabelWriter XL Plus Win....................::eeeeeeeeeee 








Canon 
Canon BJC-4000 





Sharp 720 dpi monochrome, 
360 dpi color Speedy 5 ppm 
printing Windows® drivers 
and on-line documentation 

Includes Color Advisor and 
Stationary Store software 


100 sheet paper tray 2 year warranty 


CDW 43789 


American Power Conversion 





















BackUPS 280 \e kits iiaccetisisceesessstieveiccaccanas 
345MB SCSI. BaACkUPS 400 sssccsssstessssvssisesesscseansecossneeeenes 
425MB Fast-ATA. Eeenae pe aids sat cesenstsuoasecewedeadesstibesscesescacaes 
S40MB FastAT A.) ccscccscccctscnwiewsnionin OO - 1 Bagktipsiong -. ees 

BaGkUPSiQ00 oo so, cesusihccecscicsnceseccescsassestereneaie: 

MICROPOLIS peopneay rit Dpclciantvashne eaguncabastswaiasisacgietetgite 
MAMUPS 400 riccsecsreeeeesaisesssecscssessscesotadlvesia: 

SManUPS OOO si. ccssceesaktalsstavvscssstesseveessvadouasisess 
9291 2. 1GBSCSI2) en cesesccscieccecsivied. SMAMWPRS: GOO! sic) cacsactsaleseteverst livedscuacsseccsvenee 
B243 ASG SCS oo ioc scredasesssicnabievncoral Sirpohnast oe siseenseeenseceneesssecssnecsneenneness 
1936 SGB SCSI-2nrerrrnnnnnntenniin Sp ESSGE PE cence rca 

urgeArrest Network + Phone............::ccsceeeees 
COMME, COG eh he stnennon 
AGRA INE aS cscessnsensanousocose Tripp Lite 
540MB IDE Sate ee Baie devas Scocieh dds ovend du Seecusenteeasyalcusletveiavgeecsteques 
850MB Fast-ATA ...ccccccccccccccccccccccecccecccccccesecccce-DB7Z2G (| Dr rrernreeeetteeeeeeeeeeeeeteee nese eteeeeeeeaaeeeeeeeeeaeeeeeees 
itee ce Ne eerie BGSO0: LAN Hs i5, Xi cecscecascostach hoses od 
1.:27GB Fast-AtA tiiiicisfcclescitestaceesvossodsoscossssese BC PERS 500... 

BC PRO 675 . a 

BGO RRO 850 ici csi cet ccecect cs veseesssdanaces sti tseveantees 

SRE A eng Bidatwaseatncvececesys tedianstattcwasessicearsaask 

& Seagate SMART UPS SERIES NEW 
AABMMOEASIATA oo. sccsesscetesctositstendntstoicensersdavors SMART 250 LAN .....cecsssssssssseseeestennnnnnnsseeeseen 
BASMB FEStHATA .......ccssccsescchecsssssssseossssersessnses SMART 450 LAN ......cecsssesscsssescsseesssenesssueessnesen 
T22MB Fast-ATA2 on... cccccccsccssecssseesssssssssseeesssees SMART 500 LAN ......sssssssssssssssseessseessnneessnssen 
METAS 2 cccnsocusésyshvesecbnvesoecseinliogsiags SMART 600 LAN...........sssesesssseesseeesseeesssieesssesee 
WII Nh 655i desccssvpsvnieoioneesieacenovens SMART 750 LAN. ” 
SMART 1050 LAN... 3 
WESTERN DIGITAL SMART 1400 LAN .............cccsssssestecsesesssesneeees 
: Sobar 4 OU TU Biles ccs sae: cciecxjocvsczdeszensvosecvessoetesas sh 
Gaviar S40MB EIDE:.....:....c.ccieccecssssscscssecssersees ISObArGiOUTLET ssccsccsseesccecccsleacesxacciacives voxencvaced 
Gaviak TOBMIBIEIDE i.::...:..s.sscssersstessaassvosesssees 
era GS EE oa cecedacsasiey iecseesteeiscaczdbeavies 
Gawias FOGB EIDE 25. i.cccccicccscéisssecasavsasicasesseaee 3Com Etherlink IIIB COMDO.........cccccccccccccceccceeee 
Hayes EZJack 14.4 W.fax.............-cecccsccessseees 
CONTROLLERS Hayes EZJack V.34 W/faXx..........:ccccccceeeeeseseees 
Acculogic SIDE-3+ w/on-board BIOS................ IBM Token Ring 16/4..........:.sseceseeeeeseeeeeseeeees 
Acculogic SIDE-4+ w/par, 2ser, game... Linksys Ethernet COMDO ............. seen 
Acculogic SIDE-4VL EIDE, 16550 serial............ Megahertz 14.4K data/fax .............seseseeeeeees 
Acculogic ISApport SCSI-2........s:cccsecsssesessees Megahertz XJack 14.4 data/fax cess 
Adaptec AVA1505 SCSI-2 CD Kit... Megahertz XJack Gold 14.4 data/fax .............. 
Adaptec AHA1542CF SCSI-2 Megahertz V.34 XJack data/fax........... eee 
Adaptec AVA2825 VLB SCSI-2/EIDE New Media Bus Toaster SCSI-2 host............... 
Adaptec 2842 VLB SCSI-2 .o-eecccccsssne. New Media Wave Jammer sound card. a 
Promise 2300+ EIDE VLB.... New Media Multimedia Combo............. 
Pee ee rere eee re terre reer errr re rere Simple Tech 14.4K data/fax modem . es 

Simple Tech 14.4K modem + voice...............0. 

Simple Tech Ethernet 10BT adapter................ 

cs Simple Tech SCSI adapter... ee eeeeeeeees 

(Robotics Simple Tech 130MB hard drive ...........ccsccccceee: 

Sipe ee ene GVO sient ceases 

japtec 2 erie te sh sacs hoses ve 

SPORTSTER MODEMS Ture e Beach Audio Advantage si ideicaiacneen 

V.34 28.8K internal W/fAaX.........csecsessesseeeseeeee POFTSTOL 14 AK wessssssssssssssesssessscenssseessnsnn 

V.34 28. 8K external W/fAX ..o-coccccccccccee cece. USR Sportster V.34..........cscccssscsseesessseessesenees 

MTN I ns ices snconinsy picen sco vsnssctesesics Xircom Ethernet COAX ........-.ssseseeee ees 

14.4K external w/fax Xircom Ethernet 10BT .........ccecseeseeteeseseneeees 

een ey Xircom Ethernet COMbO .............:cccescceeseeeeeseees 

COURIER MODEMS aaeorn ener VOB Tssvcestiseeccsesascseeid 

ircom Ethernet+modem combo..............::::06 

VMamIE Xircom Taker Rg 16/4 sn 

’ Intel OverDrive DX2/50 00.0... eeeeeeeeeeeeteeeeeees 

® Hayes Ho atl as Deane sas chskasses esnsdsnreeainesnsstests 

ACCURA 144 internal Wax .......ccccssescsseecseneeeees ntel OverDrive Sessesssseessecssnessseeesstesnnceny 

ACCURA 144 external w/fax .........-- ce. Intel OverDrive DX4/100............ccccseseceeseesesenees 

ACCURA 288 V.34 internal w/fax.................... Intel OverDrive Pentium 63MHZ.............::c:ee 
ACCURA 288 V.34 external W/faXx........e eee 
ee on eeerual NneX saedbeuacetecas'easesvae’ ds ets 

T 1 OCKCE WITAX «.ccaccisees sccrcrsecocsnsoects ° 
OPTIMA 288 V.34 internal WAX oo... Sim le 
OPTIMA 288 V.34 external W/faXx .......-ceeeeeeee 
INCORPORATED 

AST Ascentia 910N 4MB........0....:::ccceeeeeeneeeeees 

AST PowerExec 4/33SL 4MB.........-:ccceeieeeeee 
4.4 head wien AST PowerExec 4/33SL 16MB...........:::eeeeeee 
14.4 Mini Tower Wiax....... a Ht pics tie tp tv] 9 i ap Sue Ren Cy 
V.34 28.8 internal W/faX ............ceeeeeeeeeeeeteeeeees HP LaserJet 4 4MB...... ee 
V.34 28.8 Mini Tower W/fax ......ccccccseceeseeeesees HP LaserJet 4 8MB.......... 

Practical Pro Series:..CALL! ...:........csssecccssossscenvssassegene IBM ThinkPad 500 4MB eee See ential ed 

BOCA inkPad 500 8MB...........cccseceseeeeeeseesees 

Online Express 14.4 internal w/fax............ eee ay UL it cies nt Pee eee ee Cree | 

Online Express 14.4 external W/fax ............:cee Toshiba 1900-4600 4MB 

V.34 28.8 internal W/fax .........ccccccceccceesesseeeeeeees Toshiba 1900-4600 8MB nae Sa eee ws stat 

V.34 28.8 external W/faX ...........ccccceeeeeeeeeeeeeeeees Toshiba 1900-4600 16MB ........-ccccccccccceceeceeeeeee 

forties ple ras 4 | 5 eer 

MICROCOM ONS MID iscistscccsidscecdaancedtevedassvatscessecesided 

Deskporte ES) 14.4 eos seek te bac RG VETS OND retsicrostersitn tenrertnnrgnrionettci 
Deskporte Fast ES V.34 28.8.0... eceeeseeees Please call for other applications. 

Deskporte Fast EP V.34 28.8 ............ccccssssserees 


Call today for current pricing and availability! 


CDW® Sells for Less and Services You Better! 


FAX (708) 465-6800 


©1995 CDW® Computer Centers, Inc. 
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Powertul PC! 


SCSI Adapters from AADPT 


> DPT beats Adaptec in 
- Bvery major category! 


PM2024 
PCI SCSI 
Host Adapter 


> Want SPEED? 
DPT crushes Adaptec in benchmark tests! 


10 Bench™ 10 Bench™ 
PCI SCSI Host Adapter Performance PCI SCSI Host Adapter Performance 


Random Writes Random Reads 
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57% Faster 20% Faster 


I 1 
0 HDPT PM2024-0MB 0 HEDPT PM2024-0MB 
50% Faster Adaptec AHA-2940 : 20% Faster = Adaptec AHA-2940 


A DPT PCI SCSI Host Adapter is the smart way to tap into the power of PCI. DPT outperforms every major competitor right out of 
the box, and you can add optional hardware caching and RAID for even more power and flexibility. So why choose anything else? 


DPT — the smart choice! 


1-800-322-4378 


You may be eligible for our “ULTIMATE DEAL’— a 50% savings on our full line of high-performance ISA, EISA, & PCI products! Call today. 


NetWare [BESMtneis. MICROSOFT 
Tested and WINDOWS 
Approved COMPATIBLE 


Distributed Processing Technology - 140 Candace Drive, Maitland, FL 32751 - USA - Phone (407)830-5522 - SalesFax (407)260-6690 - FAX (407)260-5366 





Circle 137 on Inquiry Card. 





AutoBoot Technology ina 
New ‘Slimmer’ Size! 





—@ Control up to 96 file servers with just 1 
keyboard, monitor and mouse 


H AutoBoot™ feature boots all attached 
computers without user intervention 





@ 1.75" unit fits easily into your computer 
rack using a minimum of space 


—@ Push-button and keyboard controlled 
scanning standard 


—@ Control all computers from a second 
location up to 150 feet away 


H Supports all 100% IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 


M@ Rear peripheral access available 





COME SEE US AT 
PC Expo in New York, NY 
June 20-22 1995 Booth #4722 


An 


Inc. 


SLIMLINE 


COMMANDER p00 
caters @ex” 


4912 Research Drive Huntsville Al 35805 USA 
(205) 430-4000 (205) 430-4030 fax 





IBM, PC and PS/2 are trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 
Sun is a trademark of Sun Microsystems. Cybex, Commander and AutoBoot are trademarks of Cybex Corporation. 





Dealer Program Available Made in USA 


Circle 133 on Inquiry Card (RESELLERS: 134). 


Call 
ford 


FREE 
PRODUCT 
GUIDE 


800-278-8727 
TOSHIBA 


72150 as low as 


$3099 











(ME High Res. displays available - 800x600 res. 
©} onnotebook 

ME True color displays available - 16.7 million 
colors on notebook 
HE Removable/Reversible display 

1 Replace floppy w/ 2nd battery for 6-10 hrs. 
| battery life 
| Replace floppy w/ Versa Bay - Add extra 

| PCMCIA 





: 1M Built-in 16-bit sound, microphone & speaker 
| ME Upgradable hard drive - easily add 
| morestorage 





MH Integrated Accupoint - small, accurate HM Built-in CD-ROM Drive 





| (436DX4/75 










| &easy to use Mi Built-in 16-bit sound, microphone, | 9.5” Dual Scan 250MB $2649 
| Built-in AC adapter - small, sleek design speaker & MIDI | A86DX4/75 9.5" Dual Scan 340MB 273) 
| & reduced weight MI 10.4" Active & Dual Scan tanner fai jt aaa 
|W 10.4" Dual Scan displ ilt-i ‘ leek desi 1 3" Active 
(ater w redieel eee SES | Taggoxd/75. 9.5" True Color 340NB 344 
iL rocessor MH Integrated Accupoint - small, accurate ae ae Res. aU a 
/4860X2/50 9.5" Mono -250KB-S14I9 & easy 1s | hi 
| 486DX2/50 10.4” Dual Scan 330MB 2199 ee 1 486DX4/100 9.5” True Color 540MB «4199 
fj | 486DX4/100 9.5" High Res. 540MB 4299 
: 4B6DN4/75. 104" Ace SOOMB. 3499. | ARADHA/TON9.S"Hones awe 
TBM 
PLN ULRR | ais TEXAS 
y | INSTRUMENTS 
SAVE au : . 
| UP To. 
iN Th | 


e 
. 
) RO 





| ve 
aad RAS 


T4800 as low as 


$3099 


$5499 


|| Brilliant color display 

| (ME 16-bit soundcard 

| (IE Integrated pointing device 
eoepegee | ME 2 Type ll or 1 Type III PCMCIAslot 


| 75MHz Pentium - for blazing performance 
| ME 10.4" Active Matrix display 

|W Built-in 16-bit sound, microphone, 
‘ae 








[Processor Ser AB6DN75 ai Adve SO0MS ST asa/S) BA ce SB 29 
Pentium 15 10 4" Active  772MB $5499 Net )486DX4/75 = 9.5" Dual Scan 455MB 2459 
| © PCs Compleat. All prices subject to change and do not include PTE i i oat 1 486DX4/ I 8.4" Active S40MB 2129 
shipping. All products or Dian bale a eal of their | 486DX4/ /5 8.4 Active 455MB 2979 
| Marlborough MA.01752, er Not respon. 4B6DX2/50 8.4" Active 4B6DK4/100 9.5" Active S25MB_ 3939 


500MB $3239 || 


sible for typographical errors. 









Pentium 1 










Versa P 


Mi 75MHz Pentium - for blazing performance 

MI High Res. displays available - 800x600 res. 
on notebook (10.4" on selected models) 

HM Removable/Reversible display 

MI Replace floppy w/ 2nd battery for 6-10 hrs. 
battery life 

MI Replace floppy w/ Versa Bay - Add extra PCMCI 

HM Built-in 16-bit sound, microphone & speaker 


7 whe hard drive - easily add more sites 


Pentium 75 9.5" Active 340MB 

Pentium 75 =: 9.5" Active 540MB 696 
Pentium 75 : 5” Active BI0MB = 4998 
Pentium 75 9.5" HighRes.  540MB 4995 
Pentium 75 = 9.5" High Res.  810MB 5385 
Pentium 75 ~—«- 10.4” Active 540MB = 4996 
Pentium 75 He 4" Active OMB 5385 






TravelMate 500C 


ME 75MHz Pentium with PCI Bus to optimize 
Pentium processor performance 

10.4" Active Matrix display with 2MB Video RAM 

Mi 10.5" Dual Scan display with 2MB Video RAM 






27 65K colors on notebook display 
~ ME 16-bit Sound Card, Speaker, Microphone & MIDI 


I Upgradable hard drive - easily add more storage 
a Built-In Dual Lithium Ion Batteries 





7 ‘10. mae can 


10. a Active T2NB 3399 


ONLY at PCs ‘COMPLEAT > “{2west Price Y20-Day Money free Tech Vere $ Software Viree 


Guarantee Back Guarantee 





Support 


Installation Configuration 


rm 
DS, PRICE, ..: 
Guaranteed 





Lowest 
SERVICE © 


M@ Built-in CD-ROM Drive (755CD models only) 
Built-in 16-bit sound, microphone, 

7 speaker (MIDI on 755 CD models) 

q« Ms 10.4" Active (65K colors) & 10.4" Dual Scan | 

Mi 14.4 fax/modem, speaker phone, answering 

machine & voice mail 

M@ Built-in infrared 



















COMPUTER 


Authorized System 
Reseller 





































486DX4/100 10.4" Dual Scan 340MB $4099 
486DX4/100 10.4” DualScan 540MB 4449 
486DX4/100 10.4” DualScan 810MB 4899 
486DX4/100 10.4" Active  340MB 4999 
A86DX4/100 10.4” Active  540MB 5349 
4 486DX4/100 10.4" Active  810MB 5799 © 
BODX4/100 10.4" Active  540MB 6349° — 
B6DX4/100 10.4” Active 810MB 6799° | 


Pentium 75 10.4"DualScon 500MB $3439 
Pentium 75 10.4"DualScon 800MB 3739 
Pentium 75 10.4"DualScon 1.26GB 4229 
Pentium 75 10.4" Active B00MB 4899 


Pentium 75 10.4" Active 1.26B 5399 10.4" Active & 10.3" Dual Scan 


Lithium Ion battery technology 
AR6DX2/66 10.4" Dual Scan 250MB $1969 . 
AB6DX2/66 10.4" Dual Scan 340MB 2119. Lteligent power management to 


; maximize performance 
A86DX2/66 10.4" Dual Scan S10MB 2259 gy Integrated Smartpoint - small, accurate 











AIl-N-One (4000) 486DX2/66 540MB $1699 shi eed! 
Desktop (6000) 486DX2/66 540MB 1299 486DX2/50 10.3" Dual Scan 340MB $2559 
Destin (6000) 486DX2/66 540MB 1599 © 486DX4/75 10.3” Dual Scan 510MB i 
Desktop (6000) Pentium 75 540MB 1999 a 

Minitower (8000) Pentium 75 1B 2999 4B6DX4/75 10.4" Acive —STOMB 3829 
Minitower (8000) Pentium 90 1GB 2599 © 486DX4/75 10.4" Active — 700MB_— 4129 


Minitower (8000) Pentium 100 1GB 2799 AST, AST logo are trademarks of AST 
Noni ied separa Research, Inc. All rights reserved. 


Ci OMPAQ 





486DX2/50 10.4" Active  360MB $4799 


"he 4860X2/50 10.4" Active S40MB 5149 
eohe Ss ue Pe 4860X4/75 10.4" Dual Scan 360MB 4399 


| ie 4B6014/75 10.4" Dual Scan S40MB 4740 | 
*BEDX2/50 BA" Adve SOMB 39 apgnya/75 10.4" Acive —360MB- 5299 


: Q. PACKARD 
























LTE ELITE 





a 


BEE RO OEE cath ae 





=| 486DX2/50 8.5" Dual Scan 170MB $2419 fe 

— | 486DX2/50 8.5" Dual Scan 260MB 2549 
ETE Elite || 486DX4/75 8.5" DualScan 170MB 2869 MM 10.4" Active & 10.3" Dual Scan 
1 486DX4/75 8.5" Dual Scon 260MB 3049 MH Built-in 16-bit sound, microphone & speaker 
: HH Replace floppy w/ nd batteryfor5-7hrs. 





















Mi 10.4" Active Matrix display 7 a we picid 
eo HE Fast 486DX4/75 processor : ; ; uilt-in infrared for no hassle printer 
caus at6 > pr HP LaserJet SP printer (IBM, 600dpi) $879.99 "on 


HM Built-in AC adapter - small, sleek design 
& reduced weight 
MI Upgradable hard drive - easily add 


MM Upgradable hard drive - easily add more ae 


ipOre Storage | HP DeskJet 320 printer (portable) mene $299.99 A86DX4/100 10.3” Dual Scan 340MB 3259 


ME 32-bit local bus with IMB video RAM MAASAI SMa || HP Dest 540 prints 289.99 4860%4/100 10.3" Dual Scan 520MB 3549 
ME ixtencedlifeNiMH batery technology gggny4/75 9.5" Dual can OMB $3129 |] HP DeskJet 660€ printer ................479.99 3" Dual Sea 3389 
= ee ee __ AB6DX4/75 9.5" Ducl Scan S1OMB 3499 | HP Desklet 1200C printer ............... 979.99 484DX4/100 10.4” Active  340MB 3819 
TProcessor git, §«486DX4/75 0A" Active §=— STOMB. 5029 | UP Officelet oo... ...eeeeeeeeeeeeeees 689.99 486DX4/100 10.4” Active  520MB 4099 
incase AB6DX4/75. 104" Active S10MB 5389. |) 
-4860%2/50 9.5" Duo Sean a50MB $2369 | 


-4860K2/50 84" Adve 350MB 2839 pan aen: | 





|| HP LoserJet SMP printer (IBM&MAC 600dpi) 1039.99 
|| HP LoserJet 4L (IBM, 300dpi) printer $499.99 

























‘ “TOMB RAM standard | 


More | Brand Names, peripherals and software International 508-624-6400 300 298 9 
available. If you don’t see it, CALL! — opuztecreaiye tot soe ween: ind bodys ™ 47 7 





Circle 155 on Inquiry Card. 








Who says we have the two best PC diagnostic tools 


on the market? Just about everyone... 















SOFTWARE First Ever Universal P.0.S.T. Card for All PCs! 


UNIVERSAL DIAGNOSTIC 


Don’t take our word for ii—read what users 
and reviewers have to say about the two best 


PC diagnostic tools on the market: 


“Micro 2000’s MICRO-SCOPE and POST-PROBE are available separately 
and in a small kit (the Toolkit) containing diagnostic software and a 
diagnostic board. If your system fails to boot, this will tell you why, if 
anything will. If it boots but behaves oddly, this gives you a fighting 
chance of finding out if it’s a hardware error. You name it, this tests it. 
If you maintain PCs, you'll love it. It gets a User’s Choice Award. 
—Jerry Pournelle/BYTE Magazine User’ Choice Award/May 1994 


“!POST-PROBE] is the only card that will function in every system on 
the market. The documentation is extensive, and not only covers the 
expected POST Codes for different BIOS versions, but also includes a 
detailed reference to the bus signals monitored by the card.” 

—Scott Mueller, from “Upgrading & Repairing PCs,” Second Edition 


“The Universal Diagnostics Toolkit] provides the most sophisticated 
diagnosis and repair of any PC. Ideal for technicians and support 
staff—in fact anyone who maintains or repairs PCs must have it. This 
product is a technician’s (or serious enthusiast’s) dream tool kit.” 
—SA Computer Buyer/March 1995 


‘...If you're responsible for technical support of hardware, there’s no 
other tool I'd recommend sooner than MICRO-SCOPE. The product's 
power, coupled with excellent, prompt and knowledgeable technical 
support, makes it a sure winner.” 

—David Welcher/Data Based Advisor Magazine/January 1994 


“All in all, we found this hardware/software combination in Micro 


useful and a definite must have for anyone responsible for maintain- 
ine Selpulers, PC cTiate Se , No. 3 





2000’s UNIVERSAL DIAGNOSTICS system to be superb. It is extremely 


Jast & accurate diagnostics from 





gets a telephone walkthrough during which an experienced 
technician shows you the features of the product. My technician 
was quite knowledgeable and helpful.” 

—Drew Heywood/Inside NetWare 3.12, 4th Edition 


“MICRO-SCOPE has helped me and my company 
save over 20 hard drives through its low level 
format procedures. I am very happy and 
impressed with this software. I think MICRO- 
SCOPE is worth it, no matter the cost.” 
—Andy Tran 


“Not only did MICRO-SCOPE successfully low- 
level format an IDE drive that was purposely 
damaged, but of four drives reporting ‘controller 
error’ and thought to be defective, MICRO-SCOPE 
managed to reformat three of them and restore them to 
full capacity. The only reason it failed on the fourth is 

because the drive will not spin up at all. If you ever have trouble 
convincing anyone of what MICRO-SCOPE will do, y'all just have them 
give us a call.” —Russell Holliman/Software City 


> Low-Level Formats all PC Drives, even IDEs! 


> Works with Windows, Windows NT and 
Windows ‘95, 0S2, Unix, Kenix and Novell 


» Fast & Accurate Diagnostics—Professional Level 
> Great Tech Support 


Call Now for Special Pricing: 
1-800-864-8008 = & 


1100 East Broadway, Suite 301, Glendale, Cali fornia 

Phone 818/547-0125 ¢ Fax 818/547-0397 © Web Page: http:/Avww.micro2000.com 
International orders call: Micro 2000 Australia: 61-42-574144 

or Micro 2000 Europe (UK): +44-462-483-483 


ears 


Sets cease 
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POURNELLE'S 
7 - . USER'S CHOICE 
a : —— 





















: Includes motherboard, | 
computer case, 
: po wer supply & keyboard 


@ Intel 286 12MHz © 
processor — 
|)*1MBRAM 

| ° 1.2MB (5. 25’) fopey 
| diskdrve 

: ¢ IDE hard/floppy — 
— controller 
e Five expansion slots _ 
© Two serial & one parallel port | 


115705 286 12MHz bare-bones sys. $169.95 
- Jameco Motherboards : 


° Some motherboards also 
: available without CPU! Call 






system software available 
: One-year a 


eeeeeeeae 


eeeeeeee 


. 79214 80486SX 25MHz w/ CPU oe 
116118 80486SLC 66MHz w/ CPU....... 
95222 80486DX 33MHz w/ CL .. 
|| 95169 80486DX 50MHz w/o CPU.......139. 
95231 80486DX 50MHz w/ CPU ........ 449.95 


‘A86DX2 66MHz Motherboard 


© AMIBIOS . 
Z Spe up to. 32MB of RAM 





- ppor 
and 4MB x 9 SIMMS - 
. 256KB Cache RAM 
-e Supports Windows, Unix, 
Xenix, Novell, OS/2 and most popular software 
© Two 32-bit VESA slots, six 16-bit (four when using 
both Local bus slots) and two 8-bit slots 
| © Size: 10.0°Lx8.8"W © Weight: 3.0 Ibs. 
















IDE Hard Dri ves 


2 For laptops and standard on 
119108 WDAC280 80MB 3.5"............ $109.95 
119415 ST3120A 106MB3.5"......... aeass 119.99 














119095 ST9145AG120MB 2.5" for laptops 149.95 
123191 H2172-A2 172MB 2.5" for laptops 159.95 


Hard Drive Mounting Kit 


converts a 2.5" IDE hard drive into a 3. 5" 
Ae drive format. . 

Kit includes: 
/* Mounting plate — 
¢ Mounting screws 
 44-pin cable and power 
converter allows use of standard IDE dae 
cable and power connector interface 


122930 2.5" HD mounting kit 


Floppy Disk Drives 
© PC/XT/AT compatible 4 
¢ P/N 120045 includes — 
_ mounting kit & faceplate for 
use in 5.25" floppy disk - 
drive pays 11895 
_ Epson 360KB 5. 25" oe - a 
Sonyi44VBas. 
| Pandsonic 12M 5.25 ........... 


































18922 Panasonic 1.44 MB 3.5"...........49.95, 


722 Toshiba 1.44 MB 3.5".........-.-.-49.95 


Je 3. 5/5 2 Combo oe 119.95 


‘most. 

: ~ desktop, mini tc 

| and vertical cases — 

/e One-year warranty — 
ped2eG/e0seG and 





5 = 450\ Watt (8088) .......ceese-+0 $59.95 
200 Watt (8088/80286) .........69.95 


200 Watt mini ae 
00 Wall 2. 119.95 














© Supports TTL, CMOS, 


| 119731 486Dx2 66MHz Motherboard .....$329.95 


|| buffer editor 





119087 7120Al 120MB3. 5. is 139.95 


© Timer turns the - ee 

eraser off at the end of the selected time period. device 
¢ AC adapter included (9VDC @ 600mA) * Built-in high speed DMA capability uses 
¢ Special conductive foam liner eliminates static 





aes Scale Camera 
* Composite output (RCA jack) 


¢ Resolution: 260 lines 
e Infra-red sensitive 

e Automatic iris 

¢ Tripod mountable 


e Includes 12VDC @ 
200mA AC adapter 














our One Stop Component & Computer Source 


“Acecad 5x5 Graphics Tablet 


¢ PC/XT/AT and 
compatibles 

¢ MM1201 & 
MicroSoft Mouse 
emulation 

¢ Compact 5° x 5" 
active area 

¢ 2000 LPI 





¢ Weight: 1.1 Ibs. 


e Size: 5.21°L x 2.70"W x 1.75"H_ » Color: White 


¢ IC Inserter with pin 
straightener 

° IC Extractor 

¢ Extra long 3-claw 
parts holder 

¢ Screwdriver bits 

¢ Metric nutdriver 
sockets a 

¢ SAE nutdriver sockets 


¢ Reversible torque screwdriver bits 

_ © Potentiometer alignment tools (2) 

* Adapter bit for sockets * Wire cutters/striper 
© Pocket clip screwdriver Zipper vinyl case 

° Weight: 1.79 Ibs. Size: 9.5L x 6.8'W x 1.38°H 


119183 40 piece computer tool kit......... $14.95 | 120088 — 2-button joystick 


Portable IC Tester Z 


© Hand-held & easy-to- 


operate 


DRAM 41, and DRAM 44 
series 

© Size 7 LX 3.625" 

¢ One-year warranty 


73525 Portable IC tester .. 


EPROM Programmers 
-¢ Programs EPROM’s, 
EEPROM’s, and flash memories 


e Programs 16KB to 8MB 
EPROM’s 

¢ Menu driven 
software 

¢ Full screen 


¢ File formats 


supported: Intel Hex, Motorola S Hex, Tektronix 


Hex, and Binary 


2 & 4-way Binary file splitting programs 

e 2 & 4-way Binary file shuffler programs 

¢ Includes adapter card, software and manual 

¢ One-year warranty 


| 101400 1 Socket 16K-512KB ............. $129.95 | * Lightweight — 
78457 ~— 1 Socket 16K-8MB 


e Size: 7"L x 5.5"W x 1.75"H 


78465 4 Socket 16K-8MB 









eeeeeeee eee e eee ee 


ween eases eeeese 


resolution 
* Lift-up template overlay 


119298 Gray-scale camera .........0006. $89.95 | * Easy Auto-Driver installation utility 
Art AL lle ee ntades WINTAS, ADI and MS Mouse Drivers 
40 Piece Computer ie Kit + Size:'Wx9.5'Dx1"H * Weight: 1.0 1b. 


Precise self centering 
analog joystick 

4 suction cups for 
desktop mount 
Single or rapid 

fire selector switch 

X and Y axis trim 


e 


e 


Cable length: 4' 


¢ PC/XT/386/486 and — 
compatible computers 

* Microsoft® Mouse 
compatible 

¢ One-year warranty 

¢ Weight: 1 Ib. 


External 250MB 
Tape Back-ups 
¢ DOS environment 
supports QIC-40, 
QIC-80 and PC-36 
¢ P/N 117786 can be 
used with Norton Back-up 
or PC Tools Back-up 







78465 





120096 Graphics Tablet ............+++ © Weight: 1.78 Ibs. * One-year warranty — 


2-Button Joystick 


* PC/XT/AT and compatibles 





© AT/PS2 


© Includes dust 





centering adjustments for cursor control 


Trigger buttons for both single and rapid fire “e Weight: 4.35 Ibs. * 3-year warranty 


Size: 5.5'L x 4.25"W x7.5'H_ * Weight: 0.9 Ibs. 


3 Button Serial Mouse 


| © Allows printing 





104441 3 Button serial mouse 














¢ P/N 117751 includes easy to use software 

¢ Interfaces with floppy system 

117786 Tape backup without software ..$119.95 
117751 Tape backup with software 


¢ DCE & DTE selectable 








Laser Pointer 
Well-suited to engineers, 
presenters, teachers, 
lecturers and executives 


¢ Ergonomically designed 


104651 1 Socket 16K-8MB Universal .95 | * Output power: <smW 


EPROM Eraser 


| ¢ Erases all erasable EPROMs SS 
* Holds total of 16 pcs of 32-pin EPROM 


¢ Has an upper and 
lower chambers for — 
erasing 

e Includes a variable 
timer setable 
between 10 to 60 
minutes 





° Size: 5°L x 1'Wx 0.5"H- 








¢ PC/XT/AT and 
compatibles 

* Implementing the 
IEEE-488 standard 

¢ Allows re-direction of - 
printer port to IEEE-488 





| ¢ RS-232: DB-25 female connector 





_ ¢ RS-485SI optical isolation: 2000V 
| © Cable length: 4000' max. ¢ Size: 3'Lx2Wx0.9T : 
© Weight: 0.8 Ibs. * One-year warranty = 
122956 RS232 to RS485/422 convrtr . $99. 95 


¢ Comes with case and batteries 





* Power requirements: 2 AAA batteries(included) 





121136 —_Laser pointer <5mW.. 
Multi-Function IEEE-488 Card 


¢ 2400BPS 











build-up ° Size: 8.5"L x 2.75"W x 2.75°H ¢ Cable not included — 


© Weight: 1.39 Ibs. * One-year warranty 








© 1995 Jameco 7/95 








Se 


oo | 













Call 1°800°831 04242 | to order today! 





*@-W 1355 Shoreway Road =e “alll fo 
Belmont, CA 94002-4100 


FedEx. Oi 


Circle 140 on Inquiry Card. 


|RQ2-7; software driver is in the on-board bios 





¢ Weight: 3.6 Ibs. « One-year warranty 


121267 iN sou is $139.95 | 120184 IEEE- 488 card 














FAX: 19800¢23796948 (Domestic) 
FAX: 415¢592°2503 (International) 









V.1.P.# 7B5 






Special prices for | 
Byte readers only! 
Mention VIP #7B5 






























“TEAC. Quad 4X AT-CD- ROM 


* Sound blaster 

compatible 
_ interface © 

Access time: 
195ms °64KB 
data buffer 
Data transfer rate: 
600KB/sec 
Multi-session photo ready, CDI, XA ready 
Includes: CD-ROM drive, AT compatible — 
interface card, 40-pin interface cable, 4-pin 
audio cable, CD-ROM software and instruction — 
manual « Size: 8.25"L x 5.75"W x 1. ra a 


eo 


121144 TEAC 4X CD-ROM drive...... $249. a 
Focus Ergonomic Keyboard 


compatibles 

¢ PS/2 support 
requires adapter 
cable P/N 28003 





cover and 
detachable wrist rest 
* Large space bar 


122999 Ergonomic keyboard ae 95 


IEEE-488 to Centronics - 
Converter 





from an IEEE-488 
device to a parallel 
printer 

e Uses a 9VDC, 

~ 200mA wall 
transformer (included) 


"« IEEE-488 24-pin female input connector _ 


* Centronics 36-pin male output connector 

¢ DIP switch configurable to 31 IEEE-488 sit 
addresses *Size:4°Lx2.5'Wx1'T 

¢ Weight: 0.8 lbs. * One-year warranty 


122964 _IFEE-488 to Centronics convrtr ..$69.95 


RS232 to RS485/422 <<< 
isolated Converter 
* Controlled by RTS signal 


¢ Point to point & © 
Multidrop operations 

¢ RS-485: Terminal block & 
RJ-11 connections 





e Data rate: 1MB/sec. 
¢ 4-wire full duplex or 2-wire half duplex 





External Modem > 
° PC/XT/AT and a. 
compatible computers — 
Quicklink Il & Procomm 
Plus compatible — 


(2400/1200/300) 
Hayes smartmodem compatible - 
Bell 103/212A, CCITT V.22/\V.22bis _ a 
Auto-Dial and Auto Answer Full/half duplex 
Size: 9.5'L x 5.5'W x 1.5"H_ — ¢ Weight: 3.475 Ibs. © 
122884 2400 Baud external modem....$24.95_ 


AST Research 14" Paper 


White Monochrome Monitor 
¢ PC/XT/AT and 
compatible computers 
0.31mm dot pitch 
Supports MDA, 
Hercules graphics 
(HGC) 
Resolution: Hercules 

720 x 348 = 
Displays up to 132 career by 44 rows 
Input: DB9-pin (TTL) connector 

Scan frequency: Horizontal: 15.7/18.4KHz 
Vertical: 50-60Hz 

Anti-glare / dark glass screen 

Tilt/swivel base « Size: 12.6°W x 11.9°D x 11.4°H 
Weight: 17.2 Ibs. 

119482 Paper white monitor .............. $99.95 





eeee 

































WE ACCEPT PO’S 





12NS 15NS 
8Kx8 = 6.50 
32Kx8 19.00 9.00 
32Kx8 (3.3V) - = 

64Kx1 E 11.00 
64Kx4 - 11.00 
16Kx4 = 8.00 
128Kx8 - 59.00 


MEMORY FOR IBM & APPLE 
6ONS 70NS 80NS 100NS 





2.00 
256x16 SOJ = 


s 

1Megx1 - 685 645 595 495 
1Megx4 - ! A 38.00 - 
1Megx4 (Zip Pk) - 21.00 - 
256x4(Page Dip) - 6.50 5.95 
256 4(Static Dip) - - - 
256x4(Page Zip) - 8.95 - 
256x4(Video Zip) - 11.95 9.95 
256x8(SOU) - 7 fe 
256 x1 - 275 2.25 
64x4 - 3.75 - 
64x1 - - 


386 to 


* Single chip upgrade solution 
* Clock doubling technology 

* Compatible with industry standard 386DX CPU socket | CX486 DRx2-33/66 ........ 279.00 
* Compatible with DOS, Windows, 3:X, OS/2 1.3 and 2.x | CX486 SRX2 25/50........ 929.00 







































WE WILL TRY TO 


Gore aPloltiel(a¢ 


FROM QUALIFIED FIRMS 


ear aere ee aes — 


20NS 25NS 
6.00 5.50 
8.00 7.00 

14.50 = 
9.00 8.00 
9.00 8.00 
7.00 6.00 
39.00 29.00 
8087 39.00 
8087-2 45.00 
8087-1 79.00 
80287-XL 49.00 
80387-16 DX 39.00 
80387-20 DX 44.00 
80387-DX (Does All) 74.00 
80487-SX (Does All) 199.00 
Intel SX (Does All) 69.00 
Intel SL Mobil 69.00 
Intel 16SX 39.00 
Intel 20SX 49.00 


Lowest price on Intel overdrive chips 


86 Upgrade 





4 


CX486 DRx2-25/50........ 229.00 





MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


SECURITY WILL CALL WINDOW NOW OPEN! 







NO SURCHARGE FOR MC, VISA AE & 

















TOSHIBA LAPTOP MEMORY 


PC-PA2000U 











1S 


 * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * * MODEL. scccyirisgo, 1950,¢ AMT: UPGRADED, «MANU. PART # PRICE 
T20008XE/22008%T 180, 1880, C Meg PePAZ0OZU © 368.00 
IBM PS/1, PS/2 MEMORY MODULES TB00 105 2180 sNegihes 338 
4 Tey Lies aMey PC-PA2004U 7299-00 
eg - i 
IBM PART NO. WORKS WITH MODEL NO. PC-PA2005U 359.00 
30F5348 (512K) 30-286 : A2010U fol 
ee ae 4 389.00 
6450375 (1Meg) 769.00 
ee oe 949/1149 
6451060 (4Meg) : 194.00 
6450604/92G7196 (2Meg) : 359.00 
1549.00 
6450608 (2Meg) , -21, BOT, 359%. ae-00 
78X8955 (128K) 430-00 
34F2933 (4Meg) 35SX, 40SX, 55SX, 65SX, 55LS, 65LS . 140,00 
87F9977/9267199 (4Meg) 55SX, 55LS, 65SX, 40SX, 35SX, 35LS ‘ 5500 
1057035 (512K) P/S1-286 ; 132008X 19:00 
92F9935 (2Meg) P/S1 & P/S1/386SX-2121 7370S 500 19900 
92F9694 (4Meg) P/S1_& P/S1/386SX, Model-2121 j 75200/T8500 PC10-PA8313U 419,00 
3967201 eae 31 (4Meg) val eae t omen PCs 4/66 175.00 
92G7201, leg alue Point Performance, erver i 
92G7539 (4Meg ; Aptiva 310, 330, 350, 510, 530, 710, 730 Call NOTEBOOK, LAF i (@) +4 MEMORY 
92G7541 (8Meg Aptiva 310, 330, 350, 510, 530, 710, 730 Call 
92G7543 (16Meg Aptiva 310, 330, 350, 510, 530, 710, 730 Call MODEL AMT. UPGRADED MANU. PART # PRICE 
92G7545 (32Me' Aptiva 310, 330, 350, 510, 530, 710, 730 Call ACER 730, 735C, 760, 780 cMeg Men aMed 109/209/399 
73G3132/92G7203 (8Meg) Value Point Performance, PC Server 4/66 339.00 nie 750 4Meg/8Meg 16Meg sheet 199/459/798 
60G1622/92G7204 (16Meg) Value Point Performance, PC Server 4/66 609.00 pr ile ee 4 Mea/ 16 Meg 499/679 
9267205 (32Meg) Value Point Performance, PC Server 4/66 1239.00 Altima Vi i el 4Meg /aMeg it 6Meg 199/389/678 
ia el tag ne Lig “ AST Ascentia SOON, 800N 4Meq/8Meq/16Meg 199/379/679 
Value Point 77 486DX2, 486SX, SVR 85 AST Bravo & Explorer 4Meg/16Meg _501255-001, -002 189/679 
6450128/92G7200 (4Meg 57SX,.90,.95, P-75, 57SLC,.56, S6SLC,.P/S1, 386 meme! AS book Pram 0814-003 189.00 
Mod=2123. 2133. 2455. Val PE 77, 486682, 486S = Se RS : 0 Meg/#6Meg 6-001, -003 199/699 
Value Point 77 486DX2. 486SX;$ ce ee ASE Pow 338: 3 ‘Gf (01318-001,002 
















6450129/92G7428 (8Meg 


SX, 46SX oe 
6450130/92G7202 (8Meg 56, 57, 57SX, 96, 95, P-25, 57SE 



































194/769 
199/389/679 
259.00 

























































































* Uses industry standard math chip Value Point 77 486DX2, 486SX, er eal 
* Easy to install—about 15 minutes. 6451158/92G7208 (4Meg ece). 486; 95XP: 95a ‘install pais) oe 409.00 
6451159 (aMeg ect) 86; 95XP: O54 finstall in pairs} 00 S10V' a 223.00 
9267209/3263720 (16Meg ece} 9595 OPT : 49:00. Ganon no Book 160 Diy Meg BMeg 188769 
e e e a! 
Canon Innova 486 m ale Neg/sed 109/209/449 
Mle pA HALSE secre ada ions oendrvicharaates, od 194/369/799 TU (egga:jele) @-a WN are) a \ a \e): Canon Inova 486-10 Meg! oMed iaa29 
Chaplet 48 4Meg/16Me 199/679 
SIMM MODULES 7Xe fe) $5.00 for SIPP) 0761415/07G1420 (4Meg) Thinkpad 750, C, 700, C, 720, C, CLS7SX 189.00 Chicony NBS 4Meg/16Meg 199/679 
07G1416/07G1421 (8Meg) Thinkpad 750, C, 700, C, 720, C, CL57SX 369.00 Gompuadd 425TX Notebook 4Meq/16Meq Call 
66G0095 (16Meg) Thinkpad 750, C 669.00 DEC HiNote 4Meg/8Meq/16Meg 199/379/669 
40NS 50NS  60NS  70NS = 80NS_—s-100NS 8660094 (4Meg) Thinkpad 735,360, 355, 340, 450 179.00 Deli Latitude M, MC, MCX 4Meg/8Meq/16Meg 219/449/719 
= = = 10.00 9.00 8.00 aoe Dell Lattitude XP, 475, 4100, 4100CX 4Meg/16Meg 199/649 
42. 40. ie 6660094 (8Meg) Thinkpad 755, 360, 355, 340, 450 349.00 Dell Latitude 486, 425, 433C, 433CX, 450, 450CX 4 Meg/16 Meg 199/679 
= 48.00 45.00 00 00 66G0094 (16Meg) Thinkpad 755, 360, 355, 340, 450 629.00 DTK 4T100P Notebook 4Meg/8Meg/16Meg/32 Meg Call 
9 49.00 (46.00 (43.00 = 41.00 39.00 8189098 (4Meg) Thinkpad 500, 510CS (3.3 volt) 209.00 Epson ActionNote 650, 650c 4Meg/8Meg/16Meg 209/399/659 
4Meg x 9 - - 154.00 149.00 139.00 = 8189099 (8Meg) Thinkpad 500, 510CS (3.3 volt) 389.00 Epson ActionNote 700, 700c, 700cx 4Meq/16Meg 199/639 
16Meg x 9 (9 chip) = = = 669.00 = = 8189113 (16Meg) Thinkpad 500, 510CS (3.3 volt) 799.00 peor Fee RR OS ASLCP-50 6Meg oe 
79F0999 (2Meg) LX40, N33SX, PS Note 103.00 Everex Tempo LX, Lx20. Carrier 2Meg PCA 00053-0001 109.00 
72 PIN SIMMS (EISA) ee Popped bling aerate ane Ste a si ies 
9 leg eau i . ess : ENOMAaG:4e: a weg? OME 
Hard Drive (524Meg, 710 Thinkpad 750, 755, 360, 355 86 Handbook /16 199/679 
8 x 38 } mg = = . 63a ey = (4Meg/16Meg) Thinkpad 755 Dime Modules 3 
{marx 364m ~ - 199.00 17900 17900 - (4Meg/16 Meg w/Adap ‘Thinkpad 755 229/439/769 
0x 58 8 mg 9 = a 379.00 364.00 364.00 - 60G0378 (8Meg) “Fhinkpad 350, 3506; : . 199/379/649 
. ze ; ; f z 6060379 (16Meg) Thinkpad 350, 350c, PS Note 4 00 199/679 
Bx 362 mg 28900 1149.00 1148.00 928804 (2Meg) N4SSE : 209/399 
x m - - Kl i i - i ee 00" ‘ 
16 x 36 64 rng - - 2799.00 2745.00 2745.00 7 9267259 (4Meg) Thinkpad 7616, CS, Butt Bagnavex Metals ce so Galas 
1x32 4 mg - = 169.0 164.00 164.00 - 92G7261 (8Meg) Thinkpad 701C, CS, Butterfly Call Midwest Micro Elite 486 SLC 33 Subnotebook 109/199/299 
2x 328 mg a a 349.00 329.00 329.00 = 92G7263 (16Meg) Thinkpad 701C, CS, Butterfly Call Midwest Micro Elite Sndbk SX33, DX3-50, DX4-75, DX4-100 199/389/679 
4x 32 16 mg = = 499.00 479.00 479.00 = Midwest Micro Elite Sndbk Plus D5-75, 05-90 199/389/679 
72 Bit & 64 Bit Simms Call Call Call Call Call Call NCR Safari 3180 239/449 
NEC Prospeed 386 PO31-21 119.00 
EDO Simms Call Call Call Call Call Call feo) y,\ 7-Xe} MEMORY /Y\@) 0) 8) § 3 NEG Brospeed 3&8 ear Aa 
NEC Prospeed 286, 386SX-16, 3B6SX-20 PC21-22, PC43-22 199.00 
CYRIX FASMATH PROCESSOR va umpire a eee a nik eS 
DeskPro 386/33, 386/33L, eg Module - i ersa Remov: rd Drive 
: NEC Versa S 209/379/799 
Programs executed up to 3X faster + Plug & object code compat. w/Intel Bee et ory soMey aes ieee ine Packard Bell 386SX, 286 286, 386SX 109/199 
83D87-40MHz — 79.00 83D87-33MHz — 49.00 83S87-25SxX Ver. — 49.00 DeskPro 386/33L, 486/33L (Exp Bd) 116569-001 979.00 ey ee cen — Cr-BAteS Aes] 
83S87-33SX — 65.00 PC Week™ rated #1 over all math chips DeskPro 386/25, 386/20 1Meg Module 113131-001 79.00 panceonic CF380, C480 119/199/309 
5 Year Warranty “All Downward Compatible” 4Meg Module 113132-001 199.00 panasonic CF:V21P. CF-580 219/819 
DeskPro 386S-16MHz {Meg Exp Bd 113633-001 149.00 c ; 
AST MEMORY a wei 
eg Moaule 5 ‘ 4Meg/16Me 199/679 
M 534-004: 199, 16MeG 
MODEL AMT. UPGRADED — AST PART # PRICE DeskPro 386/20E 00 4M 2568034-0001 08H 
Bravo LC Series, Bravo MT, Bravo MS, 4Meg 500987-002 169.00 DeskPro 386/25E 5-0 2566996-1 84.00 
MS-L, Advantage Pro DX33, SX25 8Meg  500987-003 338.00 1-004 79. 199/859 
16Meg 500987-004 479.00 132-0 19/799 
32Meg =: 0987-005 958.00 DeskPro 286N, 386N, 386SX20, 688- i Call 
Premmia LX P/60, MX4/66d, 4/100T, P/60 8Meg  500987-003 338.00 all “M” series, sytem LT series, 118689:001 89. iMe 49.00 
a nn ae | ite ig 
le - A 'Z Be p wary! 
84 Meg 501569-001 Call M Series Exp Bd 129160-001 i dah te pie: yeen yee 100 ea ene 
Premmia 4133, 4133S, 4/50d, 4/60d 8Meg -501159-002 338.00 DeskPro 386/16 108071-001 99.00 aii eg/BMeg/16Meg 39/899 
Premmia SE 4/33, 4/66d, P/60 16Meg —-501159-003 658.00 108072-001 299.00 oenith Geo Natebodk (act @ + version) oMen 7A-300-1 114.00 
Premmia MTE 4/33, 4/66d, P/60 32Meg _501159-004 1149.00 1-2Meg Exp Bd 108069-001 239.00 FE ee port EO aK 600, 620, 625NL oMeg ei 119.00 
Power Premium 3/33, 4/33, 4/338, 4/50d, 4/66d 8Meg -500780-001 ., 378.00 DeskPro 286 Ail. OF Br2k kit 113012-001 49.00 nee oMeg Tn 1BOes 123-00 
Premium 486/25, 486/25E, 486/33, 486/33E 72 pin DeskPro 5/60, 5/66M, 5/66M a 8Meg Kit 149911-001 389.00 SX Alpha/SX Beta Meg ZA-180-86/2A-180-87 149:00 
Premium 386/33TE, 486/25TE, 486/33TE Prosignia 5/60 — 16Meg Kit 149949-001 699.00 Zenith Z-Note 425LN, LNC, LNP 4/8/16Meg 209/469/839 
Prem. |I 386/25, 386/33, 486/33, 486 SX/20 Proliant 100 5/60 USE 32Meg Kit 149912-001 1356.00 Zenith Z-Star 4/33 2/8Meg 119/ 
Bravo 486/25, 486/33 2Meg Kit 500780-005 118.00 Proliant 2000 4/30, 5/66 THESE 64Meg Kit 149913-001 2516.00 
igri i aa aca mec, eoidie iti aio Proliant 4000 4/50, 5/66 MODULES 128Meq Kit 149914-001 5799.00 
Premium SE 4/50, d, 664, P/60 + Meg 30780-0038 } Gtpin. “goon «Pr neR ON SE, zee 3Mey Sra ot Pcie PCMCIA VERSION 2.0 
Prem. 386/33T, 386 SX16, Prem.!| 386SX.20, 386/25 | 500780-004 189.00 Prolinea 486 4/25S, 4/33, 4/50, 4/66, CDS 2Meg 141683-001 95.00 
Premmia GX P/90, P/100 8Meg Kit/16MegKit 501565-001/501566-001 378/699 Enhanced Prolinea 'Prosario series 7 4Meg 141684-001 175.00 MODEL PRICE 
32Meg Kit/64Meg Kit 501 567-001/501568-001 958/2298 * 8M 141685-001 339.00 a ; 
AST Cupid Board 0-32 500818-001 179.00 $5 eg : S-RAM Cards 1MEG 159 5250 IBM Emulatin Card 495 
oe ™ Prosignia PC Server, 486/33, 8Meg 141685-001 339.00 S-RAM Cards 2MEG 229 Bus Toaster (High speed SCSI 1!) 199 
iki 3oMeg pisyeme Fe 28.8/28.8 Data/Fax Modem 379 CD-Rom Drive w/SCSI Interface 299 
AMBRA eg ; : 4,400/14.400 bee ee 189 ‘Wavaromar’ (16 bit sire0 sot card) 275 
eadwriter Car ot ultimedia Combo, Sound/SCSI 49 
ania Fru 4a Ma mer pe COMPAQ LAPTOPS & NOTEBOOKS Bai aye ema 8 
mbra eg K i i I 
Ambra N Series 4/8/1 216 Meg 189.00/848.00/569.00/679.00 LTE/286 4Meg Bd 117081-003 179.00 Lan Ethernet (Coax) 169 Type Ill 170 Mg Hard Drive 439 
mbra SN Series eg ; LTE/386S/20 4Meg Module 121125-002 209.00 o a af 
Ambra Sprint sic r 2/8 Meg i ei 200 TE LITE/20, 25, 25¢ 4Meg Module 2069-02 208.00 FLASH MEMORY 2.5Meg-219.00 5Meg-299.00 10Meg-459.00  20Meg-749.00 
-79, N- : LTE LITE/20, 25, 25C 8Meg Module 129769-003 389.0 
aq We) Savreltkz3 LTE LITE/20, 25, 25C 16Meg Module 129769-004 769.00 LASER PRINTER MEMORY UPGRADES 
LTE LITE 425C/33C/25E/25L 4Meg Module 142337-002 189.00 
LTE LITE 425€/33C/25E/25L 8Meg Module 142337-003 329.00 AMOUNT UPGRADED OKBd 256k 1 #2 3 35 44 +5 6 8 16 3 
MODEL AMT. UPGRADED AST PART # PRICE LTE LITE 425C/33C/25E/25L 16Meg Module 142337-004 639.00 Brother 630, 631, 641, 645 7 2°09 15 SSS Pee 
2386/33, 25, 20, 33E 1Meg ZA3800ME 59.00 SLT/286 4Meg Module 110237-001 199.00 Canon LBP 430 - - 69 - - - 189 - - - = = 
2386/33, 25, 20, 33E, 486/25E 4Meg ZA3800MK 180.00 SLT/386 2Meg Module 118304-001 109.00 lel = Saar 5: oe eee 
Z386SX 2Meg Z-605-1 modules 119.00 SLT/386 4Meg Module 118305-001 219.00 Epon 6000, ActionLager = a OO 
Concerto, LTE Elite 4Meg 144790-001 189.00 Epson Action Laser 1100, 1600 - - 69 99 - - 189 - - 879 599 - 
VNC] DV\L@) 4 ae Lieto pred Fp oreno0 BNC s000, 4100, 4300. «| «BSS «ORS = 887 = Call Call. Call 
eg a . = = = = = ce 
Contura 320, 325 2Meg 139497-001 99.00 $07, 1000, 1500,5000,5200 - =» - = - 119 ~~ 298 = Call = = 
286/386SX-16, 386SX-20, 486SX-20 & 386-33 all are 72PIN SIMM: 4Meg 139498-001 189.00 HP 3° 3D. 3P. 2P 2P+ = oe URL (at, Sev oe 
1MEG — 59.00 4MEG — 180.00 8MEG — 349.00 16MEG — 659.00 8Meg 139499-001 339.00 HP 4’ 4M 4SI, 4SIMX, 4P, 4MP = = 89 oi ce f6Qe- = -B4Q ss 
Contura 400, 410 4Meg/8Meg/16Meg 199/389/709 HP 4L - 250 aaa oe Se ee: el 
Contura 4/25, 4/25C, 4/25CX 4Meg 146520-001 189.00 HP 3S| = =. 1169) = vee ABO Get re 8M8 os 
8Me 146521-001 339.00 HP Asi. eS eee, 
9 : HP Design Jet 600,650,200. - - - 8 - - 17% - - 399 - - 
16Meg 146531-001 699.00 HP Deskjet 500, 5006, 510, 550,560 — a 
° eskjet 500, , 590, 55 
IBM Com atibles & PS/2 Aero 4/25, 4/33L Mi pee beget HP Beste 1200C, 1200C/P,  - - - 6 - -=- 1% -  - ee ea 
e a R C 7 - _ - - _- — _ = — 
{Ol oN AT PLUS a HP Paintjet XL300 109 - - - = = 289 - - 469 837) - 
AS en | plume SFT Tg LS 
U q is . California orders add 8.25%sales tax. Returned orders or ordere ' = = = i = = = = = = = 
16 BIT MEMORY BD. FOR 286, 386 AT * 0K-8Meg Bd. 4.0 LIM Compat. * New 5 wrong parts ae sie a 20% restncaing fee. (Memory chips not installed in boards.) We accept Iterational IBM Laser ane 4079 = - a0 190 ja 2 sl ee ee 
Yr. Warr. Convent., Expnd. & Extnd. Memory « Supports DOS, 0S/2, LIM/EMS & orders shipped via UPS Ar, APO, FPO orders welcome. Customers are expected to pay customs and “other” NEC 40,290 ale Se ete Mog ey a es eae 
EEMS « Versatile Split Memory Addressing * Operates w/CPU Speeds to 33 MHz Ss pti Mfc cm drat SOW NOMEN ATES HOME | EE ee 
Supports Desqview, Multitask operations » Bd. made by Boca Research, AT plus Discover, AE, prepaid orders, purchase orders, wire transfer, COD (cashiers check) orders, cash & cashiers checks. fs an AQ0E = S45 OW mo wher pe eee aa a eee ees 
OK - $84.00 2Meg- $159.00 4Meg - $239.00 8Meg - $399.00 Orders shioped by UPS, FEDX must be signed fr ee ee, Ya ete ee eee 
: 9 : g : 9 : + ALL MANFACTURER PART #'S ARE FOR REFERENCE ONLY * MINIMUM ORDER $40.00 « NO REFUNDS ON SHIPPING. her = SOON na aoe Ieee wip ieee 
ackard Bell PB 9500 - = = 1399 - = 27 - = = 5 = = 
{ele A XT 8 BIT BUS Packard Bell 98 - - - 159 - - 29 - - - - - 
ste 2. 2 Se ee 
j anasonic - - - - - - =- = = aa 
¢ Expanded memory for XT * Lim 4.0 compat. 0-2Meg * Uses 256x1-100 Panasonic 4450 0 es is 99 ee ae ey 
anasonic - - - - = ol as — a 
0-K - $99.00 1Meg $189.00 2Meg - $229.00 Panasonic 4440, 5410 - 219i 2 of so 5 = 2 cs 
Sharp 9400, 9460, 9600, 9700E- = 989-149. =, 3.289; Se SSeS 
IBM P/S2 32BIT EXPANSION BD SPO EH SH = ROAR. cee om. eta ae eee 
: u XLIPS! TESS 5 - = 5h a ne eae 
Fi Icrolaser Pro £, Fowerpro, 
0-16Meg, Ext.-Expnd. Memory Bd. for P/S2 70, 80, 90, Lim 4.0 Pro 600 : 89 139 - - 229 - - 4499 - - 







OMe 


2Meg 
$139.00 


4Meg 
$238.00 


$319.00 


16Meg 


8Meg 
$499.00 $859.00 


PS/2 MCA 0-8MEG EXPANSION BD. 


0-8Meg Extended and/or Expanded Memory for all IBM 







P/S2 Models 50, 50Z, 60, 55SX, 65SX, 16 Bit, 


4.0 LIM Compat. 


OK-119.00 2Meg- 199.00 4Meg- 283.00 8Meg - 449.00 





DESKJET SOLUTION for DkJt 500 & Plus, 92 Fonts, 4.5 pt-30 pt. 
IBM 4019, 4019E, FONT CARTRIDGE 209 Fonts, Turbo Card 


TURBO 


TAX & FINANCE FOR IBM 4019, 4019, 4029................. 
TAX & FINANCE CARTRIDGE ................ 
OKI 400, 800 41 fonts, 11 typestyles 


(US and Canada) 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


Circle 152 on Inquiry Card (RESELLERS: 153). 


H.P. COMPATIBLE FONT CARTRIDGE 


BAR CODES Bar Code Reader Fonts....................ccssssccceesessesreeecesseeeeeeeeees 





TURBO 25 Comparable to Pacific Data’s 25 CARTRIDGES IN ONE!™, 143 

Fonts fom at. with Epson Action Laser !/ and all HP Printers) ............ 
CRIPT™ 109, 109 Scalable Fonts to Any Point Size HP2D, 3, 3D, 3P, 2P, 2P+........ 

TURBOSCRIPT™ 109, 109 Scalable Fonts to Any Point Size HP2 ..........csseeeeeeeeeeee aes, 4 













:00 a.m. to 5:00 p.m. PST 


SciTech 


FORTRAN 
POWERSTATION 


Develop & run Fortran programs of virtually any size 

& complexity with Microsoft FORTRAN PowerStation 

family of 32-bit development systems! Migrate 

POWERSTATION 32 Fortran code from other platforms with little or no 
"yo -koaboa modification! Get unparalleled price/performance! 
Save time in code development and maintenance using the Windows integrated 
development environment. Call NOW to order or request a FREE Test Drive Kit! 


DOS & Windows price ................ -$349 
Windows NT price ............-..+.-.-. 9519 


MAPLE V 


Mathematical (numeric, symbolic, graphi- 
cal) computation system with extensive pro- 
gramming facilities, more than 2,500 func- 
tions, 2D/3D color graphics and animation. 
Displays and prints in standard math nota- 
tion. Used world-wide by engineers, scien- 
tists and mathematicians. Includes math 
coprocessor support. 


DOS, Mac, Windows price ..............$549 
UNIX price ee eh Ce dea wwe eames 


JMP®3.1 

Statistical Discovery Software 

from SAS Institute, Inc. 

Statistics is not just data reduction and analysis, it’s 

data discovery. JMP’s unique graphical approach to 

statistics allows you to see your data from many dif- 

ferent perspectives quickly, easily. JMP’s ever-growing 

list of statistical features includes: extensive linear and 
nonlinear model fitting, including regression, ANOVA, MANOVA, and random effects 
models. Statistical quality control analysis, extensive survival analysis, and exclusive 
integrated design of experiments. 


| Mac, Windows price ................+- $599 


STANFORD GRAPHICS 


With Stanford Graphics’ Graph Gallery of 171 
graph types, you'll always find the right 
graph for your technical data. Error bar 
charts, X-Y plots, bubble plots, histograms, 3D 
surfaces and contours, and curve fitting are 
just a few of the graph types available. Link 
your Excel, Lotus 1-2-3 or ASCII files directly 
into a powerful 4-dimensional spreadsheet. 


WiINGOWS PHICE . oy seks bsp ie ae ane sew eae 
Windows NT price .........-----+++++ $695 


MICROSOFT® 
VISUAL C++ 


If you program in C or C++ and use MS DOS®, 
Windows® or Windows NT™, Microsoft Visual C++™ 
(version 2.0) is THE product to use. Visual (++ fea- 
tures an optimizing compiler and a state-of-the-art 
Integrated Development Environment that includes a 
project manager, incremental linking; just in time debugging; books online and a 
whole lot more! Get outstanding value by enrolling in the subscription program. 


Single product price ..................$399 
Subscription price ................2.. $499 


THEORIST 


Easy-to-use interactive symbol math 
and graphing program. No program- 
ming language to learn, no syntax 
errors to puzzle with. Enter equations 
with the built-in outliner. Point and 
click structures from the palette. 
Rearrange your equations by 
“dragging.” Version 2.0 


Windows, Mac price ........ 


Mathcad PLUS 6.0 


Solve mathematical calculations in a live 

and interactive environment. type equa- 

tions right on the screen, ad an “=” 

sign, and Mathcad solves instantly. The 

solutions are “live.” Change any factor 

or equation and Mathcad PLUS 6.0 

automatically recalculates. Mathcad 

PLUS lets you convey ideas without rewriting. And incorporate text and graphics 
with your real math notation for meaningful and impressive documents. 


WindOWws price 1.5.0 cece cece ee nc ee S295 


To order or for more information call 


1.800.622.3345 


ask for our free 116-page catalog with 
more than 1,850 products! 


See us on the Internet! 
Our URL is http: //www.scitechint.com /scitech/ 


SciTech Hoel Inc. 2525 N. Elston Avenue, Chicago, IL 60647-2003 


SeaTeche 1: 312486.9191, Fox 312.486.9234 
Resellers call 1 800. 622.3320 for a Confidential Reseller Price List 


Circle 151 on Inquiry Card. 

















COMPAQ 


CONTURA 410C 
DX2/50 
















THINKPAD 360CE 
DX2/50 ,4mb, 340mb 
disk, active color display 


$:2799 
WITH 540MB $:3099 


THINKPAD 360C 
SX/33,4mb, 340mb 
disk, active color display 


$:2325 
THINKPAD 755C 


CONTURA 410CX 
DX2/50 
4/ 340MBDISK, Active display 


$:2799 
CONTURA Aero 









4/ 340MBDISK,Passive displa 


$:2299 
LTE Elite 4/75CX 


































DX4/75,4mb, 54omo [| THINKPAD 755CE 1| PRINTERS |[ VECTRA VE P/75 DX4/75 hy Lee ae | 
disk, active color display DX4/100,8mb, 540mb n o ET 390..290 PENTIUM 75 4/ sears Active display § |4/ ee mono display | 
$:3825 disk, active color display 16MB, 840MB DISK $:4899 $:979 





14.4 FAX MODEM 
THINKPAD 755CD $:4950 


$:1899 









LTE Elite 4/75CX CONTURA Aero 






























DX4/100,8mb, 540mb , niger nape VECTRA VE P/90 DXx4/75 SL/33 
disk, active ee nes with 810mb $5299 | JET560C.450 PENTIUM 90 4/ 540MBDISK, Active display § |4/ 250MBDISK, passiv display 
14.4 FAX MODEM ae r) JET 660C.450 16MB, 540MB DISK $:4899 $:1 485 
$: STOCK THINKPAD 755 J 


$:SAVE 















with 810mb $ STocK] | PENTIUM MODEL COMPAQ PROLINEA 


POLS ee CALLFOCR to VECTRA VL3 P/90 
PC700 P/90 PRICE  |FIP 45l...... ee AM PENTIUM MODELS 


pentium 90 
16mb, 1gb disk, dos, 
windows, 4X CD rom PC350 MM 


_ $:2220 P/75MHz, 8/720MB.....2599 







Pep VECTRA VL3 P/io0 }| P/9OMHz,16/720MB...2899 
$:3785 J] emo, saomd ask, cos, IMP AL... Pentiumico 1! B/4 QQMHz,16/720MB..3150 


—PC700 P/100 windows, CD rom 
pentium 100 $:2099 
116mb, 540mb disk, dos 


windows, 4X CD rom | CALL mela ALL 
SOUND CARD ; SERVER 500° 
$:3298 SSW Rey 
PC700 P/90 ~PS/2 MODELS © 
pentium 90 PC 300 & 700 
| Smo, 540 disk, os, | MTA SERVERS 
WInNaows, rom . 
SAD CARE _ ADAPTERS ETSERVER LC Pentium 
2 a DRIES. NETSERVER LF Pentium 
28 NETSERVER LM Pentium 


‘above model with Q-vision Controllers**** 


$:2399 


Promo Offer 
VECTRA XU 5/90 
VECTRA XU 5/90c 

ECTRA XU 5/90C GX 

CALL 






















COMPAQ DESKPRO XL 
PENTIUM MODELS 


P/75MHz, 16/1GB.....3485 
P/90MHz(qv),16/1GB..3550 
P/100MHz(qv),16/1gb.3699 


above system includes 
BUSINESS AUDIO SYSTEMS, VOCALYST 
KEYBOARD, NETWORK CARD 
-FAST SCSI CONTROLLER, QVSION 
GRAPHICS CARD & LOT MORE. 


SERVERS 
PROSIGNIA 300 Pentium 
PROSIGNIA 500 Pentium 
PROLINAT 1000 Pentium 
PROLIANT 1500 Pentium 
PROLIANT 2000 Pentium 
PROLIANT 4000 Pentium 


MISCELLANEOUS 








OMNIBOOK 600C 
OMNIBOOK 4000C 
ALL MODELS 

ON SPECIAL 
















Authorized Service Center For IBM, TOSHIBA & HP Systems. All 
Parts inSTOCK. Also sell & Service AST, NEC DESKTOP & NOTEBOOK SYSTEMS 


OPTICAL DRIVES 


IBM, HP, PINNACLE, SONY, 
FUJITSU, PANASONIC ETC. 


**call for prices & delivery**” 
















§/10 /25/50 user 5/10 /25/50 user 
100/250 user 100/250 user 


TOSHIBA NOTEBOOK 
T1910  486SX/33 4/200MB.... 
1910CS 486SX/33 4/200MB... 
T1960CS DX2/50 200MB/340MB Bierce 
T1960CT DX2/50 200MB/340MB [Tee 
T2400CS DX2/50 250MB/320MB Pea 
T2400CT DX2/50 200MB/320MB. 
T2450CT 75MHz 320/540MB..... femamnead 
T4850CT 75MHZ 8/510MB new 
T4900CT 75MHZ 8/810MB LOW 
T2100 DX2/50 MHZ 320MB PRICE 


T2105 DX2/50 MHz 320MM 
T2150CD 75MHz(CD ROM) 


CALL - FOR TOSHIBA — B-STOCK 









Memory & Hard Drives for 
Compaq ,IBM, AST, Toshiba 

Desktop/tower 

4MB/8MB /16MB..... .... 165/399/645 

Notebooks 

4MB/8MB /16MB.. ......... 220/420/840 

HARD DRIVE FOR NOTE BOOKS 

250MB/340MB/540MB........ 299/399/552 





We also Carry 


NEC, AST, TEXAS INSTRUMENTS, 
Sy Vom 7\\ (Cn =u =.¢-\ =) a a 


IEWSONIC 15" /17" SVGA MONITORS..call 
~. Weall for hard drives,video cardss, — = 
monitors, printers, network cards, hub,” < 


ore) Mime) 4) (0) 2 01 Ot~ pum Oa 4 =) B 
om-¥) [o) \ Pam ©). 4 1 97-0: a 12-10) 
CREATIVE LAB, MEDIA VISION, 
ARTISOFT & LOT MORE. CALL 





Outside California: 1-B800- 526- 3482 sccvcccsneisecstatonen 


Inside California: 818-884-8644 © Fax: 818-884-8253 —"intrationa Busness Machines, 


International Business Machines. 


7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 scout. Visa, MasterCard, Wire Tan 


Discount. Visa, MasterCard, Wire Transfar 


Hours: Monday - Friday: 9-6 Sat: 10-5 Also Accepted. 


Prices Subject To Change Without Notice. 


Circle 132 on Inquiry Card. 


No surcharge on 
credit cards 


| iN iN P.0.s accepted 
4901 Morena Bivd =sa7 Gz . from 


Suite 1114 Fax (619) 581-0125 4 |g eo 
San Diego, CA Canons Service TOLL : | , Qualified Firms. 


(619) 581-1439 etd DD 


soso aera 


od 5 1010) =~ }~1 0] YL) 













PRINTER 
MEMORY 
Hl 






3 WESTERN DIGITAL 


MODEL SIZE SPEED TYPE PRICE MODEL SIZE SPEED TYPE PRICE 
7400 ADOMB ..ceeeeeceseses- 10MS S5 IDE... $175 SS . BOOM asec TOMS vee O90 Dee $179 
















st Micro specializes 

















n all your storage needs...If SEAGATE BARRACUDA 
you see it advertised at a lower 1 MG CACHE, 7200 RPM, SCSI 2 FAST 
price, we will BEAT IT! aa i—s*s” 12. Ma! $1049 


ee zs PORE ° = q = ATRL BY 


Dial 


INTEL 486 VLB 


INSTALLATION GUIDES INCLUDED 


SIMALE 
cal 1X3-70 $38 1X36-70 $158 


= 1X9-70$40 2436-70 $318 
4N9-70$190 4X36-70 $480 
1649-70 $578 8X36-70 $1088 







144 iene, $59 
14.4 intemal w/voice 65 
U.S. Robotics Sportster 

14.4 Internal ............. 95 14.4 External........... 105 
26.6 Internal . 215 28.8 External 











Cirrus Logic SVGA VLB 1-2, 1MB Upgradeable to 2MB...$85 





































































































DIAMOND PRODUCTS 
SpeedStar24x ISA, max. 1024x768 NI, : _—— 
72MHZ, 24-bit, 16.7 Mi, COIOTS rn. $119 [ i ' I LG pneme _ 
SOS AB TN. C00 EMF cece 2 8308733 veces § | OKtSe1 19, 280M Okt 
ViperVLB VL-Bus 7AM, 2G VRAM, Weiteck P9000, i IE Ss ).,ttwt:ti«si«iw« Flat MPRII (it ; vott $395 
illion WinMark, 2MB uu... ask a ; , MIFAH CT TU VOI) 
Niessen 279 QUADSPIN 8358733 . DAI7F 17, 26DPI, Ni, 60Khz, 
itn MITSUMI 4 oa. 609 
—.llL™r™é“‘“Ci*™O™COCO*SCéC‘CésAONCi‘C(‘(‘(“ 1486 DX4-100 § MX15F 15°, .28DPI, NI, 60Khz, 
> : an 4 
LER B ce pag 4B6DX2-66 wn . Se . 
Promise C5030 PCI, E-IDE Caching .rnrm ee : y Viewsonic 
Promise DC4030VL-VLB, E-IDE Caching Controller ..... XMos02 239 =Cx4BENIC-33. 4D 15G 15" Monitor 
Adaptec 1542CK-ISA, SCSI Controller.......... 199 Ses} So SON ae 
Adaptec 27421-ElSA, SCSI Convole 289 Sooru0 1 7G 7" M ae oF 
Adaptec 2940 PCI/SCSI Controller .....sccssee 760 | QUADSPIN | 526?%00.............. iat i inti 
JOENO CatG, 26D 1G ee ee 15 NEC TAPE DRIVES DPl TAs 
E10 Enhanced SA... 45 AX Deere teeesee $310 “otatalhedieai 20G 20" Monitor 
DEO VLG 25/10 2/ pechee 45 265 ee he ee ae 1600x1280 NI. 76Hz, 
DEI VB enhanced... 35 ae ee ee OODP|._._____4319 
IDE PCI ,rrsCSCdws 40 Wacker 250... 269 NERESSION 
Promise 0. 20 Wace 0. 329 3 14° 28 NI 1024x768....$219 
Q Logic ibnscuol.. 99 DC2120 Tape 250 MB.......15 5 15" 28 Ni 1280x1024....325 
UlogicVEsosl..... 159 DG2120 XL Tape 350 MB..20 7 17" 98 NI 1280x1024....569 





, QW5122 Tape 420 MB......22 — 
LOW COST SHIPPING RATES AVAILABLE HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. 


Shipping is non-refundable ¢ No cancellations on special order items * 20% Restocking fee on refunds within 30 days ° No refunds after 30 days ¢ Warranty replacement only ¢ All prices final ¢ Prices subject to change 
Manufacturer's part numbers for convenience only. Trademarks are registered with their respective companies; 286, 386, 387, 287, 486, SX are trademarks of Intel, Corp. 


Oj cei (-me Ror Mela laleitiia a Or- lem 


Guarantee 





ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


| Our upgrade experts have detailed configuration information on thousands of computers and printers, from the 


oldest to the latest models. We provide you with an “Easy Upgrade” by providing you with the following information: WE SET THE 
i 1. Your System Memory Features 2 How Much Memory You Really Need B~» Memory Products Available for Your System 


i 4.. The Most Cost Effective Upgrade Path for Your System %e Your Systems Minimum and Maximum Memory Capabilities i ST AN D AR D! 
i ® 


i First Source International takes the confusion out of your memory purchase. 


PERSONAL COMPUTER MEMORY Memory Guaranteed - 100% 





Compatible in form, fit & function 


> LIFETIME WARRANTY 










































AST COMPAQ HEWLETT-PACKARD iBM 
42Y Premmia GX P/100, P/90 SEW Presario 500, 700 and 900 series SEY Vectra VL2. XP. XU, M2. N2 and XM2 models ey Aptiva 300, 500 and 700 series 
8MB 501565-001 ........$309  16MB_501566-001......8609 4M. 147522-001........8159 SMB 147523-001......9307_etserver LLM, LC and LF models 4MB Wa................$159  16MB wa $509 On all Paragon Memory products 
32MB 501567-001......$1,007  64MB_ 501568-001...$1.999 16MB 147524-001 ........ $544 32MB_-147525-001....$1019 4MB D2974A. s ) 8MB D2975A........ 5350 dy Eduquest 55 
#6) Premmia MITE. SE P/60 £8 ProLiant 2000 and 4000 series, Systempro XL 16MB D2297A OD See DE 2 4MB 7461299... S174 e EASY TO INSTALL 
4MB_501159-001.......$190  8MB_501159-002.....8357 14,4 149949-001 ......$70) . 32MB 149912-001...$1426 Yet QS and RS models —__ @@ Eduquest 30. 40 and 50 models . 
16MB 501159-003 ........$712 32MB_501159-004....$1220 64MB 149913-001 $2436 1 28M 149914-001....$4595 4MB D1542 OF 142K. orsesenstseetcine SI 4MB_ 60G0896.............5174  16MB 60G0898 $549 All products user installable, 
Bravo 386-SX. WS/286, 386 scene sie oe SEM RADE NUE D Vectra 486 M. MI. N. NE. and XM models PS/] 286, 386SX = : : . - | ded 
2MB 500510-002.........$88 4MB 500510-008.....$195  Probines 3/258: 3/2575 aedeee? uae 2MB D23814 $95 8MB_ D2152A.........$305 >u48 gp mgo3s ie. i Seb. se installation instructions inclu 
pele i a ell S151 TOMB 026768 ...---$611 gy valuepoint Performance models. = - with most memory products 
2MB 500710-004 ..........889 SMB  500824-002..... $304 ay Presario 600 and 800 series, ProLinea 4/25. 4/33, 4/50. 4/66 Vectra 386/25. 486/25U: 33U: 33ST: 50U: 66 and 66ST d ‘ : “A “i a ae ue sang ea 
-antage! Plus 1/22. DYI-5(): DX)- ProLinea MT and ProLinea Enhanced series, ProSignia \S IMB D23814 $95 8MB_OD2152A.......-... $357 Be sel ee on race a Resets nD 
Advantage! Plus 486DX/33: DX2-50; DX2-66 2MB_ D238] 3 PS/I Consult: sential. EX Biles 
i ac _ r 4MB 141684-00] cccccccccccccccceeee $153 Nien AOL UNC AA canto S/1 Consultant, Essential, Expert models x43, x44, 
4MB 501168-001.........$158  8MB —500824-001 .....$306 a Vectra ‘I models At sll eneisictemn Cex viele FREE SUPPORT 
. 7 Oy c ‘ a - $4 WIR DIMI4A eg? aia C2 NAT: U G Las w\. ‘ 
NAGAntapald taal De 91.9 13 SMB 141685-001 coccccccccccceceeceeeees $307 \ 7148 <9 8MB D2715A coc. $304 PS/Valuepoint all mo els except Cxx models 
Advantage! and Advantage! Pro 386SX/20; 25, Bravo 3/33s 2MB D2714 S92 i 3 \ 96£9290 S177 ‘ : 
2MB_500962-001........880  8MB  500962-002.....$272 an ee oo Free technical support & direct dial 
ivantanel X/33 SX/25 OO heii cetticneca ingame : s : 
las re pas yee : PS/1 Consultant, Essential, Expert models lines for imme late response 
2MB 500987-001 ........ $86 4B 500987-002 .....$151 16MB DOP DAN oaseressttssstessetensetenetee $009 
16MB 500987-004 ........ $518  32MB_ 500987-005....$1089 PS/2 25/286, 30/286 So SPECIAL PRICING 
Premium 386/25: 33: 33T and Premium II 386SX/16; 20; 25 2MB BOBS A00 evs cistassennirceatditeardauiedali ve $79 : a: 
IMB 500 780-003: 002 ..c.caranstsinreee $45 30-PIN 72-PiN my PS/2 358K: LS, 40SX, 50Z, 558X: LS, 65SX: LS, 70, XStation Government & educational pricing, 
Premium 386/33T, 386SX/16 and Premium II 386SX/20; 25 irst 50 2MB 6450604 vs ccccccccccceccesecseseeccereeseseeseess $87 sal volun ea 
4MB ——_ 500780-004... onset etererersense $188 lx 3-70ns (3,chip/IMB) 35 50 512 X 36-70ns (2MB) uy Internatig PS/2 70-A21; AO1;B21; B61, PS/Valuepoint Cxx models special volume pricing 
irises 486/25; _ 33p: si aoe Server SE 4/33 Oe Nee ~ Always PS/1 Consultant, Essential, Expert models 
ower Premium and Premium TE all models 7 s Z MB 6450608 ooo $95 > 
Premium II 386/25: 33. 486/33, 486SX/20 1 x 9-70ns (IMB) 37 | 1 x 36-70ns (4B) Includes OM PET ROTOR SOS _ PLUS... 
@\IB 5(00780-001 $298 9 PS/2 35SX;: LS, 40SX, 55SX; LS, 65SX; LS, XStation, O : bh d ji il bl 
wget = 4 X 9-70ns (4MB) 294 PS/Valuepoint Cxx models vernight delivery available 
DELL | 6 () 6 sc 8 é 4MB 34F2933 Or 87F9977 ....eeceseesesseeeees $179 No surcharge on credit cards 
#£8 Optiplex ME and V models, PowerEdge XE models X 9-] ns (1 MB) D4O | (on standard 4 PS/2 35SX; LS, 40SX, PS/Valuepoint Co PO' APO /FPO' el 
Performrance L, M and T models MB GASOTI0 set acces bcs wa al $356 porate S, S weicome 
4MB 310-3325 0... S151 16MB_ 310-3327...---$525 eck png 386-20: 25, 385-20e. 25e NEC PS/2. 90 XP. 95 XP. P75 (pairs) 56, 57 (all) PS/1 Pro M2123 
Power Desktop and Low Profile Power Desktop models IMB 113131-001 . 562 4MB  113132-001 .....8167 @@¥ Image 425, 433, 466 2MB 0450902 oo oceececcccceeesvecesesesesveeeesesvene $85 
Si aene pene 2 : 3131-001 ees. 3132-001 .....! g = 
> aime ane ANB SOT ooo SOT DeskPro 3865/16 4MB 410-12002.........8147  16MB_ 410-12003.......9556 __-P§/2.90 XP. 95 XP. P75 (pairs) 56, 57 (all models) 
Panga - ss thaies We ise adele OES Sis 4MB 112534-OO1 o.eeeececceesseessseseseeeee $194 Ready 425, 433 we _ PS/1 Consultant, Essential, Expert models, PS/1 Pro M2123 
ME HSH 8 | ONE... 10..  b 113634-001..occcccccseeneenenen$287 AB We ccrnenee S147 LOMB Wades cron $556 4MB 6450128 ....ccscen $169  8MB  6450130...........8356 
pore ests cama ee $190 DeskPro 3/25i: 33i, 4/25iS: 33i: 661, 286N: 386N; SX/20: 20N, PowerMate 386/33i, Express Te, e models PS/? 80-111: 311: 121: 321: 081: 161 
8MB 310-2468............ $357 16MB 310-2469.........8712 SestemPro IT and Ml Sshiee: : . 4MB OP410-6205........$176 16MB OP410-6206.....8610 oe OU-TTE, SAL, bad, ep i : ; i 
Performance ME models : 4MB cin se 119690-00 $153 PowerMate SX Plus 2MB 6450379... essescsressrteeesteeseteesseen $88 
8MB 310-3335... $305 32MB_ 310-3337... $1220 a\IB 318877 00 serene $356 IMB Board n/2........... $163 4MB Board n/a........... $278 PS/2 80-A21; A31; Al6 & 
Le i Bao 7 Power! 4MB 645100 v.eecccccsssvsevsssessessssessseeeee $193 
; oh _@ENITH ; eae Bnet rere $610 2MB Upgrade OP-410-S10 1... eeeeeesneeeeeeeseetcens S151 Expansion boards for PS/2 80286 based models 
ee en) oe DED. Dan 32\B 4914700) esscssencennnenSl152 9 W1BB 5 te ce vanes ee 4-16MB WAMB 6450609 (use 72-piN) 0... $299 
Z-300/400 Series, Z-420/SX. Z-425/SX, 2-433/DX: SX f spiane see panes - ee ee | 
4MB ME=100.cccc-S179— 16MB-ME-90....0 $610 __DeskPro 386-33, 486-33, SystemPro and SystemPro E series 2MB APC-H655..........8219 SMB APC-HG56........9559PanSOn DONS It to Sten scene’ . FedEx 
2MB L15144-001 cocccccccccccecceseeseesceseeseee$109 PowerMate 386/33E. 486/25E Q-14MBW/2MB 3453077 sersscsasesreecsmrerioccyaesrscciny $205 Economy 
SMB V16561-O01 accsssscccsesccesosccrnseeeee $37 MB OP-410-510 Lo occcccccssesssesecsseseenees $17 4-16MBW/AMB 34F3011 .ccccccsssscsssscsssssecssssesneeeen $299 Two-Day™ 











Service 
Up to 3lbs. 


uldiitel } 4 






































































Canon LBP-4 TEXAS INSTRUMENTS COMPAQ. 
IMB n/a........ $109 IMB Wace $159 SEY Ascentia 800n, 810n ANID siscsssasssstvansstsasette $185 TravelMate 3000 (all models) = 2MB.w..ccccceceeceeeeeee $79 #£¥ Contura Aero 4/25, 4/33c 
Canon LBP-SII, IIR. IIT SMB. siessivenisciessinccsacceses $359 TravelMate 4000 (all models) © 4MBu....c cece 5 
2MB ID ccleaner $119 ) LOMB . 59 EW Concerto 4/25, 4/33 
Epson ActionLaser 1000, 1500 MEW Ascentia 900n, 910n 5) 4% TravelMate 4000M. 5000 4MB... : $365 
SIQIK W/AvcessccsseseeseeeeS35 IMB WA sccssseccsssceee $99 BMB osssssessseerseeessee $359 LOMB .o.eecseseeessseeeese S799 Contura 3/20, 3/25, 3/25¢ S148 
SE Epson ActionLaser 1100 WH Bravo XB 486 mi 7 aes wri $298 
2MB WWa.....eeeeeeeeeee S105 AMB Ndi. ce seseseeeee $159 ee 16MB ail aad $599 EY Contura 400 models 8180 
pve ae PowerExec 4/25SL. Color. Plus 4MB Sie ausisade “$185 $365 : 
AMB WA cece $159 WOMB Wa. scccsceseene $609 ee ee ee MORE MEMORY? $651 Monday - Friday ¢ 7am - 5pm, PST 
HP Laserjet 4L ; __ Powerxec 3/25S1. 4MB veesesee S149 i RE Ee $169 Saturday, 9am - 3pm (orders only) 
IMB C2024Aerceeerrsinersenrnennenn S48 379661 6 FL 16MB..............5639 ] a er $298 g 
HP Laserjet I1P. 111. 11IP. 11D Sceaieian Bene MB... $160 '6MC im $635 
2MB 33475B... $95 4MB 33477B.......... $169 386SX/20: 25: 25C s EW LTE Elite $174 
HP Laserjet II, IID $315 
IMB 33444BooccececcceeS95 4MB 33445Bo cae $169 ge chinkPad 220 oe a $598 
HP Laserjet Illsi, 4. 4M. 4Si, 4SiMX, XL300, DeskJet 1200c ThinkPad 230Cs AB 5409 LTE Lite 20; 25: 25c, 25e OMB cn cc eres $200 
1MB C2063A. oss eae 2MB C2064A ThinkPad 200 SMB.........0.... $339 $349 
4MB C2065A...............5174  8MB_— €2066A ThinkPad 340, 355. 360,730 4MB........ $168 8729 
#€Y HP Laserjet 4P. 4MP. Color Laserjet SMB... $306 ITE Lite 4/25c $180 
IMB C313IAL.ccsccscccseeees $95 4MB C313 2A. cecesaee $179 TOMB oo .scssee $651 5 4 B 1G 20 $339 
#£Y HP DeskJet 500, 500C, 520, 520C, 550C, 560, 560C dy ThinkPad 510 AMB occccoss $196 eyes ; $650 
256K PIO Toasted danunccsseaniegeated $40 BMB....... $355 Most applications run satisfactorily 
] 7Da zr a | WE5 4 § 190 ° 4 
ee tee tah ee ee $330 sa et but in the ctichind T2000, 20008X: Sxe OE ey 
SAAR Tita Ss EON MEN I sae BA) OMB. <6 is recommende T2200SX, T1800 Series BMB .sesssscsssscsseveneseen S317 —— 
yrs Pagar 1183335 $157 32MB........ $139 “} Memory slows Windows & 05/2 to run faster EW T2400. 72450, 2100. 2150 MB ooo ncscescceeseeeseeen $184 
a” aaron oer Mant 83335 cess >? ‘ThinkPad 710T of ¥ $179 = “ti son ganic ad iceaeeai ta ti ON ee cicitiantece! 34 MAIL OR FAX ORDERS TO: 
ne enna i ; MB........ $315 200XE. 1600, 3100E MBS, a cseeaes $36 : 
4MB 1328363.............8157  8MB_—1328365.......... $319 N51 Notebook 2MB...... $95 “T Utilize numerous & extensive applications at the same time Lae mes zt ites atl ra (714) 448-7750 e FAX: (714) 448-7760 
a / tas He 4MB S175 een si Compuserve Address; MHS:SALES@ 1SOURCE 
IMB 70014701 ...cceS69 0 2MB OWA. $97 L40SX, N33SX. PS/Note 182 4MB Si4 1330081 . First S I ‘onal 
Bd OkiLaser 400e, 410e 8\IB $288 NEC SOW ie pe irst source Internationa 
2MB Wak ssreeoee SLIT 4MB WA. ceeeesercee $197 ZENITH 8 \ersaS MB Mines 2 5199 13400, 73600 ib, Sie 7 Journey e Aliso Viejo, California 92656 
ai FU Aisaisysavinrensnaied 24 4) PUAesassaassasicsanys eA Q\IR 202 traLite \ersa P 4MbB Sle ; . Pie ee ene ep eter e he i . TERMS & CONDITIONS: Craditcand orders s ified billing 3 : 
Panasonic LaserPartner 4400, $400 sinc ite preeney — hee 34g T4400, 76400 (all models) MB. aacsessnnse tee S17) | Sraseeabeey a is eeae Getter wares oe 
2MB_KX-PEMI............ S110  4MB  KX-PEM2.........8204 8MB (3.3 \) $3 $619 antee, * ee = —~ Spree eae] 
Panasonic LaserPartner 4410, 4430 7-Sport 4208, 4258 4MB $18¢ traLite III. SL/25¢ 2MB pe ie sed sap ie Senha oo ee ee he 
IMB KX-P444 scene S15 AMB Wes $196 Z-Sport 3258 4\B $18 MB $329. T1900, T4500, 74600, he Pelee piahiteraeiearamy.agayesnd | 
Panasonic LaserPartner 4450i, 4420 MastersPort 386SL, SLC.SLe MB $85 8MB sesssseseeeesS340 MEW T4700, T4800, T4850, SMB (3.3 V) ...scssssssss++--S349 Merchandise Authorization (RMA) umber is required for all 
2MB KX-P441 0.0... $116 4MB OA. $187 MastersPort 386SX 2MB... $85 traLite SL/20. SL/20P 2\MB T4900 TOMB:(3:3'\) ciscrssisssiassee $719 retums, pose contact our customer service department. Freight 
Texas Instruments MicroLaser, XL 4 Z-Star 4MB $156 T5400, T5200; T5200C, T8500 changes are non-refundable. Memon’ products 
IMB 2555739-O001 ...sssscsssssssssssseereeen $49 8MB........ $369 ProSpeed 286, 386SX/16 ae ee 
BI ie ea een neESRAR SR CGS Seema : are for vour convenience. Due to LTC 





tariffs placed on some manufacturers. 
memion pricing mav be higher than adver- 
tised. Prices and availabilix’ subject to 


change without notice. Purchase prices at 
time of order final. First Source 
Intemational cannot be responsible for 
eros in Npography or photography. 


Trademarks and registered 
trademarks are of their Patel 
= = Fespec live 
companies. 
8 





Circle 138 on Inquiry Card (RESELLERS: 139). 


With Backpack’s unique printer port connection, 
family support has never been easier. 





Adding additional storage to your IBM directly to the backpack drive, you don't have 
Mee (tO disrupt your print operations. With the 
7 backpack family of diskette, hard, tape or 
CD-ROM drives, you can easily transport 





compatible, laptop or notebook has never 
been easier. The backpack® family of no-slot 
drives plugs directly into your parallel 
printer port to provide you with additional 
storage instantly. Using them one at a 
time, or daisy chaining up to four together, 
there are no interface cards to install so 
you don’t have to open the cabinet of your 
computer. And because your printer attaches enjoy the new member of the family. 






your information wherever you go—just plug 
backpack into the parallel printer port of any 
IBM compatible or portable. And, of course, 
all backpack drives work with Windows™ With 
backpack, there’s no hassle. Just sit back and 


Just plug and play. 
it’s the no-hassle approach 


to additional storage. 





132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 


See us at PC Expo in New York, Booth #2240 


Circle 143 on Inquiry Card (RESELLERS: 144). 












com puters, ‘ise any ‘platform S | spel ) 






Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone an 
serial port. 










COME SEE US AT 
PC Expo in New York, NY 
June 20-22 1995 Booth #4722 


An 


INC. 





Company 
AUTOBOOT : 
COMMANDER Ann 
™ 
Cybex Corporation ‘ YBEX 
4912 Research Drive e Huntsville, AL 35805 USA 


(205) 430-4000 ° FAX (205) 430-4030 





Circle 135 on Inquiry Card (RESELLERS: 136). 



















































































































Model Memory 





Part# Price 





Model Memory  Part# Price 





AMBRA Enterprise 386, Hurdla 386, Sprinta 386 T1000 SE/LE/XE {mb PA8311U $29 
amb Wa $93 T1000 SE/LE/KE amb PAS3I2U 73 
AMBRA Enterprise 496, Hurd oe eS TesoavT20008 a eG 
i. T2000SX/1000 LE dmb PA8314U 188 
PS/t and 386/SX (2121) 2mb 92F9935 «88 8mb PAG315U 358 
4mb  92F9694 198 71200 XE 2mb PAS06U 98 
16mb na 648 T1600 2mb PA8302U 98 
pe aes 512K 30F5348 35 ee 
- omb 3065360 98 an Fee 
PS/2 35SX, LS, 40SX, 70-E61: 061: 121, Adpt Brd 4mb  PA2OOIU 198 
6450609; 34F3011; 34F3077, 502, 55SX, 655SX, P70, 8mb PA2002U 358 
5BLS, G5LS X Station 120 & 130 72400, 12450, T36003.3v  4mb PA20I9U 218 
imb 6450603 39 8mb  PA2020U 398 
oe & iémb PA20Z3U 798 
PS2 50, 502, S5SX, 60,65SX 2-Bmb 1497259 198 “a ah PAE 
2-16mb 6450609 368 z 
PS/1 Consultant, Essentials & Expert models x 43, x44 & T3100 E 2mb PASS4IU 108 
PS/Valuepoint all models except Cxx series T3100 SX 2mb PA8308U 108 
dmb  96F9290 198 4mb PA8310U 188 
t6mb —96F9291 598 73200 SX 2mb PAS307U 118 
Description 12NS 15NS 20NS  25NS Model Memory — Part# ~—Price PS/2 70-A21; A61; B21: B61: PS/1 Consultant, Essential & 
dmb PA8309U 198 
BKX8 $595 $575 $5.45 Deskpro 2866: 386-20; 20E: 25; 25E Expert models x11, x13 & x14, PS/Valuepoint Crx series 73200 SxC omb PAR318U 108 
imp 6450603 39 . 
32X8 $1200 895 775 5.95 {mb 113131-001 $59 ee dmb PAG319U 198 
64x 1095 7.05 6.9 dmb 113132-001 188 —_pgyp 36SX: LS, 40SX. SSX: LS, B5SX 73200 amb PA7I37U 184 
4x4 10.00 795 69 Deskpro 386 dmb Board 113634-001 254 dmb  34F2933 198 T3300SL 2mb PA2006U 118 
16X4 69 645 595 4mb Module 119534001 188  __PSI290XP, 95. XP, P75 (Pairs), 56, 57 (all), 76, 77, dmb  PAQOO7 238 
PS2 90, 95 XP, P75 (Pairs), 56, 57 (all), PS/1 Consul- s6mb PAZ 698 
Deskpro 386/33/331; 486/25; 33L; SOL; Systempro tant, Essential, Expert x11, x13 & x14, PS/ Pro 2123, " 
amb 115144001 108 —_-RS/6000 dmb 6450128 198 T3400CT 4mb PA2OIQV 218 
gmb 116561-001 378 Bmb 6450130 338 ae & 
. PS2/2 35SX: LS; 40SX 8mb 6450129 338 16mb PA2021V. 758 
in 2m HCO ES 560 70's and As 2-8mb 6450605 297 ——_‘T4d0 SX SXC. TE4OO SNC, DXC 
Systempro: Deskpro 6SKT 32 Bit Boards 2-14mb 34F3077 225 omb PA2003U 125 
436 DX2/50 $193 Exp Brd w/2mb 116569-001 268 32 Bit Boards 4-t6mb 3473011 318 eh pond a 
486 DX2/66 198 Compag “MW” 2-64mb 129160-001 188 oon soe ot Smb PAQOOS 358 
5 a m 
486 DX4/75 359 Des 2868 386N; 3865120; 20N, Potable 486, PSO MATE TL a Bt tet ‘Gm PAONION 668 
486 Dx4/100 379 Deskpro M, Systempro LT Series 129160-001, omb 6450379 94 30mb 1548 
Pentium 60 a Pro Signia imb 118688-001 49 4010 RISC/6000 16mb 768 74500, T4600, 11900C 4mb PA2012U 198 
Pentair 66 * 2mb 118689-001 84 pe os (3.3votts) 14700 gmb PA20I3U 388 
tle = 4mb 118690-001 168 . 16m PA204U 858 
oe &mb 128877-001 348 IBM Laptop Memory T5100 2mb PAB3OIU 94 
Prolina 3/25 & 252 2mb 141738-001 88 Thinkpad 300, Ambra Treka 2mb 3369288 $128 T8200/T5200C/T8500/T5400 + 2mb PA8304U 109 
8mb 141742-001 318 8mb 3369289 368 émb PA8313U 418 
ee : Thinkpad 350, 350C, 350, PS/Note 
Prolina 4/25si, 433, 4/502mb Module 141683-001 94 oe 
80386 MACHINES 4mb Module 141684-001 178 {6mb 6060379 647 
weerce ee $98 Gmb Module 141685-001 338 ‘Thinkpad 500,510CS, 2618 4mb 8189098 198 
30387-20 MHz ad Compag Pro Signia 16mb 149320-001 684 for 8189099 m 
Mm 
80387-25 MHz 99 ee ay dmb 0761420 208 
80387-33 MHz 59 ———_—DeskPro 5/60, S/66M Smb 149911-001 388 Thinkpad 700, 700C, 720, 720¢, 7500 
80387DX 74 —_Prosignia PC Server, 486/83/66 8mb 141685-001 348 gmb O7G1421 378 
80387-SX16 $8 16mb 149320-001 648 Tomb 6665109 898 
80387-Sx20 48 3amb 149147-0011493 _‘/inkpad 7107 : s . 
: a m na 
a 4 Prosignia S160 Tomb 149949-001 698 = pgynote NABSL Omb 92F8804 108 
Profiant 100 5/60 32mb 149912-0011308  —_PS/2. NB, SLC, SX amb 07G1826 98 
. Proliant 2000 4/3056 64mb 149913-001 2698 4mb O7G1827 188 
Proliant 4000 4/50, 5/66 128m 149914-001 5600 om oe 
x —— Laptop N3QSX, L40SX & PSNOTE 182 
nea . a eg he ais 
Z mb 
3587-25 MHz (SX) 39 No kk Memory LA0SX, PSNOTE 182 only 8b 79F1001 358 XTOR 
3587-33 MHz (SY) 44 Concerto 486 4mb $188 AST COMPUTER MEMORY MODEL SIZE SPEED TYPE PRICE 
8mb 358 7420 = =420mb 10ms 35° IDE $175 
t6mb 698 Het mere aieoorems 7540  540mb tims 35” (DE 189 
Contura 320, 325, C amb 139497-001 98 amb 501159-002 368 (7800 = 850 mb Tims 3.5" IDE 249 
4mb 139498-001 174 16mb 501159-003 768 71260 «='1.26GB tims 35° IDE 349 





























8mb 139499-001 318 Advantage 386SX/20: 25, Pro SX/25 Bravo 3/33’s NNE 
Contura 4/250X 4mb 146520-001 178 amb 00962-00188 -_ sia 
8mb 500962-002 348 CFS420A 420mb 12ms 3.5” IDE $175 
ee ba he 4m 198 —«CFS540A 540 mb {ims 3.5” IDE 189 
oy eee t6mb 798 CFAS50A 850 mb 10ms 3.5” IDE 255 
SLT/286 dmb 110235-001 75 Advantage Pro 486DX/33; SX/25, Bravo LC 4/258: 33; CFAI275 127ab 10 ms 35” IDE 365 
dmb 500987-002 164 SEAGATE 
2mb 118304-001 108 Premium 386/25: 33; 33T Il 386SX/16; 20; 25 T3660 545mb 12ms 3.5” IDE $190 
a ch eee ee Se 4mb 118305-001 198 {mb 500780-003 48 ST3780A 730mb 10ms 3.5" IDE 239 
refundable. Purchase orders from Lte 286 WORE es au ee oF - _ STS1220A1.08 gb 10ms 35° IDE 349 
iversiti 200 ; 33; 33P; SX20, ; 486/25; 
ovement Accuses, NET 40 2mb 117081001 99 premium 495: 93TE, SE 4233 2mb soo7ieo 68 WESTERN DIGITAL 
on approval. CONDITIONS: 20% 4m 117081-004 178 amb 500780005 68 4425 425mb 12ms 3.5" IDE $179 
Restocking Fee on_ refunds Lte 3868/20 {mb 121125-001 98 Advantage 486/25; 33; 33P; SX20, Power Premium 9540 540mb 12ms 3.5” IDE 209 
within 30 days. No refunds or ex: 4mb 121125-002 208 3/33, 4 33: 33S; 50D; 66D: Premium S86/33TE, 486/25: = : = 
changes after 30 days. No re- = E: 25TE: 33; 33TE: Premium |! 386/25; 33, 486/33, 2850 850mb 10ms 3.5" IDE 249 
oe ee ae aegis ee 2b 125769-001 138 4865x/20 Premium Server mb 500780-004 178 31200» 1.2gb 10ms 35"IDE 359 
ONLY. ALL PRICES FINAL. SE 4/33 8mb 500780-001 348 OU ANTUM 
PRICES SUBJECT TO CHANGE. Gmb 129769-003 388 AST LAPTOP SANA & " 
ve a #'s & aoe {6mb 129769-004 808 oo Deeg a i. LPS 540A 540 mb 3.5° IDE $182 
(8) oc Lragdemar. are Te ere = ‘Ower EXEC i m 
with their respective Co.'s, 486, Le Lie 4867250 amo sce7on 78 i. SCSI DRIVES 
Se UDLU TYPE TONS Bmb 142337-003 348 Power Exec 4/25S1/33SL 4mb 178 Conner CPF1O60S 1.06qb 9ms $479 
aS 256 X 16 VRAM (WE) $49 16mb 142337-004 718 : ‘emb 688 = §T31230N {gb 9ms 499 
256 X 16 VRAM (CAS) 39 Aero 3.3v0t dmb 190532001 138 Fremian et 286, SBESK2; 25; 250 ie . SEAGATE BARRACUDA 
8mb 190597-001 358 - {6mb 668 1 mg cache, 7200 rpm, SCSI 2 fast 


Ascentia S00N, S00N, 4133-50-75 4mb 198  ST32550N 21gb 8ms $999 


SOMVULLELS AVAILALIN 


Circle 141 on Inquiry Card (RESELLERS: 142). 











ss ss oo Sao SS Ses pase Looe 


1-800-636-6792 sirsc0-4:00 esr "FAK T- 1-215-922-0116 


eters = - i” St eee 


$T3419 

ST3860A 2aSMB 
ST3780A 722MB 
ST5850A 850MB 
$T31220A 1.05GB 
$T31230N 1.00GB 
ST11900N 1.7GB 
$T12400N 2.1GB 
$T32430N 2.1GB 
ST43400N 3.5GB 
$T15230N 4.2GB 
ST410800N —_9.0GB 


$173 

1aMS IDE 188 
12MS IDE 235 
11MS_—IDE 239 
9MS_ IDE 343 


SCSI-BARRACUDA - Lang RPM 


$T31250N 1.05GB 
ST32550N 2.1GB 
ST15150N  4.2GB 


M40AV 340MB 
M7850AV 853MB 
M71260AV 1.2GB 
M7345S 345MB 
MXT540A 540MB 
MXT540S 540MB 
DR3410 105MB 
MobileMax131 131MB 
MobileMax171 171MB 


1i1MS — SCSI-2 2899 

SCSI-2 669 
ams SCSI-2 969 
8MS___SCSI-2_ 1489 


$184 
8 


8.5MS SCSI 345 
MBL MAX PCMCIA 360 
19MS PCMCIA 375 
19MS PCMCIA 445 


FACTORY NEW-5 barr —n? 


M2915S 2.1GB 


IDE $196 
BMS SCSI 209 
9.5MS_ SCSI 469 
9.5MS__ SCSI 889 


NOTEBOOK DRIVES/1 YEAR WARRANTY ON 2.5” 
MK2124FC 1 120MB 15MS $199 


MK1522FC =126MB 
MK1724FC 9=260MB 
MK2326FC 1 340MB 
MK1824FC + 360MB 
MK2526FC | =524MB 


MK2528FC 700MB 15MS IDE 580 
MK2428FC 520MB 15MS SCSI 528 
MK2628FC 810 13MS IDE 650 
IBMHDN520 520MB IDE 650 
ST9145AG 128MB 16MS $275 
ST9150AG  128MB 16MS 275 
ST9235AG  210MB 16MS 275 
ST9385AG  340MB 16MS 395 
ST9550AG 455MB 16MS 429 
ST9655AG _524MB 16MS 529 
GLS256AT 256MB 17MS $295 
GLS256S § 256MB 17MS 295 
GLS514S — 514MB 17MS 519 
cP2064 64MB 17MS_ $149 
M2637T 240MB 17MS $295 


35470A 2.0GB TAPE 
35480A 4-8GB TAPE 


C1533A 4-16GB TAPE INT/EXT 
4MM 90MT DAT CART (1/5 PK) .. 
4MM 120MT DAT CART (1/5PAK). 
3.5”-5.25” CONVERSION KIT 


Jumbo 250 Internal... 
Jumbo 350 Internal. 







INT/EXT 022.0333! 
INT/EXT.. 



















GOVERNMENT, EDUCATIONAL, CORPORATE 
& INTERNATIONAL ORDER SPECIALISTS 


°¢ 215-922-0050 EXPRESS International Order Line 

° 215-922-4640 EXPRESS Technical Support 

° 215-922-0116 EXPRESS FAX - Domestic - international 
° 800-636-6792 EXPRESS Order Line - TOLL FREE 

- Dedicated to serving Purchasing Agents Worldwide 
- Pre-Approved Open Accounts for all Fortune 2000 


o-] t= NO SURCHARGE 
















oo 


FACTORY a Ng Moye Pasated ale 
200MB $349 DSP3107 IDE $694 





420MB 13MS IDE 399 DSP3210 GB 3eMe IDE 1149 CPFIO60W 1.0BG 10MS 
540MB 12MS IDE 499 DSP5300 3GB 12MS IDE 1299 

540MB 12MS SCSI 499 DSP5400 4GB 12MS IDE 2479 

1.2GB 12MS SCSI 799 

amas CONTROLLER ST31200W 1.05GB 9MS 


SCSI-2 $179 ST32550W 2.13GB 8MS 
iBM PS/2 INTERNAL DRIVE KITS ST15150W 4.29GB 8MS 



























FACTORY NEW-1 YEAR WARRANTY 30-8086,30-286,25-8086, 25-286 FACTORY NEW-2 YEAR WARRANTY : ; : 
CFS425A  420MB 13MS_— IDE $178 210MB IDE 3299 SYR wan. ON A panes! Le o— on 2.5” nets i Se ee ee neers 
CFAS40A  540MB 12MS_ IDE 188 499MB IDE 399 18420 MC4221 2.05GB 8.5MS LP3.5 $1229 ie 
CFA850A  850MB 10MS_ IDE 247 saoMB IDE 449 304201 PA 450MB 1oMS IDE $189 MC3243. 4.30GB_8.5MS 3.5 2169 
CNR1275A_ =: 1.3GB 10MS IDE 368 1.0GB IDE 699 MV540A 540MB 11MS IDE 203 MC1991 9.10GB 10MS FH 3359 
CFP1080S 1.06GB 9MS  SCSI-2 469 LT540A 541MB  11MS IDE 217 
CFP2105S 21GB 9MS_ SCSI-2 875 LT730A 73iMB_-11MS_—_IDE 239 
CFP2107S 2.1GB 9MS  SCSI-2 986 [T365S_ a 1 ye ores ao 
CFP4207S 4.2GB 9MS  SCSI-2 1479 MVS40S_  S40MB_ 14 : 
LT541S 54iMB_  11MS_~ SCSI-2 243 Half Ht for 5.25” or 3.5” Devices ( (Bay) ane po 
527MB 12MS SCSI $265 1730S 731MB 11MS_ SCSI-2 289 Half Ht for for CD-ROM's w/Audio Jacks ....... 
728MB 12MS SCSI 350 XP31070 1.05GB  8MS SCSI-2 709 JMR WIDE Chico 3.5” a Case w/Term Cable . 298 
1.0GB 10MS SCSI 599 IMP1080S 1.08GB 9MS SCSI-2 599  5.25”Full Ht for (1) FH or (2) HH Devices (2 Bay)...199 
2.04GB 7.5MS SCSI 1300 IMP2160S 21GB 9.5MS SCSI-2 880 5.25"Double Full Ht for 2) H Devices ae ay) ......299 
FACTORY NEWS YEAR WARRANTY 4.25GB 11MS SCSI 2149 XP32150 2.1GB  8MS SCSI-2 909 — 5.25"3-Full Ht & HH or 7 HH Devices (7 Bay) . 
MC2210A IDE $645 527MB 12MS IDE 246  GP4280S 42GB _86MS _ SCSI-2__1499 
MC2217A : rtd ee IDE 875 728MB 12MS IDE 325 TRAIL BLAZER SERIES 
MC4110 1.05GB OMS SCSI-2 650 +1-05GB 10MS IDE 569 30420TRA 420MB 12MS __ IDE 199 
MC2217 1.75GB 10MS SCSI-2 875 30420TRS 420MB =12MS_—SCSI-2 ae 
MC3221/4221 2.05GB 8.5MS SCSI-2 999 fe yA a - 
MC1936 3.0GB 11MS SCSI-2 1399 
MC3243 43GB 8MS_ SCSI-2 1309 dome — ions 
MC1991 9.0GB 11MS SCSI-2 2159 FACTORY NEW-5 YEAR WARRANTY SOEs SAOea | 1OM 


MC4221AV 2.05GB 8.5MS SCSI-AV 1069 (¢3323A 1.05GB 10MS__ SCSI $649 31080FBA 1.08GB 12MS 


MC1936AV 3.0GB 11MS_ SCSI-AV 1545 S 
MC3243AV 43GB 85MS SCSILAV 1429 C2490 sheet Meas SCSI 1029 31080FBS 12MS 


MC1991AV 9.1GB 10MS _ SCSI-AV 2259 








FACTORY NEW-3 YEAR WARRANTY 

AC2420 425MB 12MS__ IDE $183 
AC2540 540MB 11MS_ IDE 207 
AC2850 850MB 10MS_ IDE 247 
AC31000 1.1GB 10MS_ IDE 350 
AC31200 1.2GB 10MS_ IDE 355 


REMOVABLE CARTRIDGE DRIVES 
270MB INTERNAL/EXTERNAL FOR PC . . $399/499 





270MB EXT. FOR MACINTOSH............. 499 

270MB CART. SINGLES/5 PACK......... 80/395 

270 PARALLEL PORT................... 599 

270MB INTERNALIDE .................. 399 : 

CARTS. 44MB/88MB/105MB/200MB . 54/69/75/85 

5200 200MB INT/EXT W/CART .. . CALL 399/599 Ee : 30 Pl PIN PARITY/9- BIT 


MICRONICS JXGOWB | MICRONICS MSP! | MICRONICS ME4PI_|inital f. 


































roving flat! incor | al dee mo BUY WITH See 
230MB 3.5” OPTICAL DRIVEINT........... 
230MB 3.5” OPTICAL DRIVEEXT............ se8 CONFIDENCE FROM 
230MB 3.5” OPTICAL EXT FOR MAC .......... 69 FHE MEMORY 
230MB CARTRIDGE....1-PACK $29 5-PACK. . 129 UPGRADE EXPERTS NEC Oi ee ne es $179 
NEC 2V Deluxe................. 298 
PERSONAL NEC 3XP Plus/PlusKit......... 399/469 
COMPUTERS NEC axl Plus/Plus Kit E ingtocing ese acon 
4XE Plus/Plus Kit........ 
WORK STATIONS NEC 4XEPro..........- sss ese 769 
NOTEBOOKS 
LASER PRINTERS PX-430 Internal 4-Speed, 256 Cache. . $339 
GREAT SERVICE PRa3cs ell Spout IMB Cache | 399 
FAST DELIVERY PX-43CH External 4-Speed, 1MB Cache . 529 DOMAIN : 
SUPER SELECTION PX-63CS Internal 6-Speed, 900 Cache . . 549 7358 Parallel Port to SCSI Plus Enhnc... 
BIG SAVINGS TMC850 B-Bit W/BIO .......-sssseseesescccssssssnseseeee 
GET IT EXPRESS DRMG02X 2X 6 disc ......- +++... $388 S0S12G0 _PEMGIA Fast SCSI ype. 
Sound Blaster Value Edition..........0.0..000 $49 FROM THE MEMORY DRM1804X 4X 18 disc............. 1879 IMC3260 32 Bit PCI Kit..... Ss FastlSCS! 16-Bit ISA for CD ROMs................-, 
oun aster Pro Value tton.. aa alue Pack . : a a Ste a | 
Sound Blaster 10 SCSL2 ‘93 SUPERSOURCE SINGLE DISC QUADRA SPEED "M0260 SVP Velue Pack FastlSCSl 3o-8It ISA VLSMLB EFL 188 
; — DRU104X 240ms 614kb/sec 256K int/ext . ides Fast!SCSI 32-Bit ISA EISA/EISA-FL. .......... 
Sound Blaster Multi CD.... 149 
Sound Blaster AWE 32........ “299 DRMAG00 6CD MAGAZINE................ Fast!SCSI PCMCIA Corel SCSI Drivers .. 
Sound Blaster Discovery CD16 ................. 299 1505 CD ROM 16-Bit SCSI Card Kit... FastiScs! 32-Bit PCI Basic Entry Level . 
1515 16 BitISA-SCSI 2 KIT.... ea AG BSCE Hast ae tae 
3501 SCSI 4X Internal/External..... $345/445 1522 16 Bit 7HD/2FD Ki......... ast! -Bit 1Q- ode: arr 
3601 SCSI 4X Internal/External...... 375/475 1530PK 16 Bit ISA to FAST SCSI-II Kit... 
BACKPACKS XM350MB Quad Speed Internal IDE... .. . 199 1542 Bus MasterCard Oy 
us Master Lom ee 
DOUBLE SPEED PARALLEL PORT CD ROM DRIVE.$339 : 1640 MicroChannel for PS/2, 7HD. e 2278VL IDE/FDD/1P/1S/1G...........cecceseseseeeeee 
QUAD SPEED PARALLEL PORT CD ROM DRIVE ......399 cDS525 Ds scsi I Internal Drvie Only . $1 99 1570 ISA-SCSI AUDIO KIT... 0 277M. Vie Bus Caching IDE (Up to 16 MB)... 
250 TAPE DRIVE. «...ccescsscesssseeesssseeee "329 ouble Spee nternal. . . Bi OW u 
DSKTTE DRV 1.2, 5.25 30 PIN NON-PARITY/8 BIT CDX535 Double Speed SCSI Il External 349 Seaywx SE BGI Rede Ki URN OE Lae 2280 IDE/FD/T P/S/i G. 
HARD DRIVE 430 "4 2742 EISA KIT, 14S. snecon 369 3970Vi SCSI-? VL-BUS FOD/HOD 
BKPACK 420MB PARLL PORT INTREACE....469 CDU-55E 2X Internal.............. $140. Gens ence CE — 3280AS SCSI-2/4FDD x 
BeOS HARD DUNC “5 GOS ee on Fe mec 199 28424" —_VLFast SCSI-II VESA..... 259 CD-ROM Kit SCSI-28 Bit... 





2842W Kit VESA WIDE SCSI......... 
Slim scs| PCMCIA SCCSI Card 







CD-55A SuperQuad Int. 4X AT KIT w/Interface. $249 we 
CD-55B SuperQuad 4X AT Bar Drive......... 229 3940 


46 
-IDE-1/16 8BIT XT Cont. w/Bios ........... 
3985 Kit PCI RAID controller for netwa 7 
s-IDE-2 PC] 2HD/Enhanced IDE.............. : 
30 PIN 9 BIT SIPPS CRMC-FX400 Quad Speed IDE .. . . $223 SIDE-32 Floppy 2H/ IDE Card... - 


s-IDE-3+ 2HD/2FD w/ Bios 2.88 Support 


Zip drive 100MB Parallel Interface .............. $199 
Zip drive 100MB SCSI Interface.. 
Zip drive 100MB, 3pk................. 
Ditto 420MB Tape Drive Internal . 























Jumbo 700 Internal. 4 : j sae 
Ditto 850MB Tape Drive Internal . .237 TECHNOLOGY, INC. s-IDE4/HP 2HD/2FD 16550 10 2.88 Support ....... 
Trakker 250 parallel port. “389 Tape250 Internal Basic......... ‘156 IDE CACHING CONTROLLERS SME AOD so oe ee 
Trakker 350 parallel port. “339  Tape510 Internal Basic . 299 DC200 —2FD/4HD ISA (exp. to 16MB)........ soos DEAL 2HD/2FD 1655010 2.88 Spprt VLB Enhincd 
Trakker 700 parallel port........ = 499 Bernoulli 90 MB DR................ 345 DC420VL_ VESA 2FD/2HD 512K (EXP TO 1MB) ... 109 ies ort — 16bit SCSI-Kit Model 20............. | 
Powertape 2.4GB SCSI Intex -927/1127 Bernoulli 1S5OMB Internal SCSI 413 DC4030VL-II 2FD/2HD 19MB/Sec Trans Rate 2.88 Support. 119 ant 32bit VLB Kit w/Corel SCSI M/20..... 
Powertape 4GB SCSI Internal..................... 4177 Bernoulli 150MB Internal IDE.. 389 DC2300-+ Enhanced IDE VLB w/16550/0........ 79  PCipport © Model 20 w/wide SCSI-3 Support... . . i 
PowerDAT 4GB SCSI External................... 4389 Bernoulli 230MB Insider SCS .... 474 Sportster 28.8/28.8, V.34 Int......... $239 Pcipport Model 40 w/wide SCSI-3 w/Core SCSII . | 
SE ee See 
ais Selly naar Sportster POMGIA Vga 0.10001. 1111 380 IDE CONTROLLERS 
4200 2GB TAPE INT/EXT............... 849/959 eee dA Ee 2HD/2FD Controller Cables............. 
4200C 4GB TAPE INT/EXT “gear eee j Sportster 14.4/14.4, Int............... 99 on 2HD/2FD w/2 serial/1 Par/1 Game........ ibe a1 . header haps Aen ki 
8205 2.5GB TAPE INT/EXT .....1.325/1.549  JapeStor 250MB ght eee $151 lel vet yy oe ar wie siGiad aretieundes aa 243 2HD/2FD VLB EIDE w/io 2s/1p/1g slvyimete a bg ret as i 
8200 25GB TAPE INT/EXT 1379/1679 JapeStor 250MB Ext. Par. a 72 PIN/36 BIT PARITY BU OE MOREA ee Re ae wies O75 400 16550 2HD/2FD 2-16550 2s/ip/Ig ISA... 95 it eee e eee 
8505 5GB TAPE INT/EXT 2°025/2'399  JapeStor 420MB Internal . 87 500 16550 2HD/2FD 2-16550 2s/1p/1g VLB... 99 KT747C_ —32-Bit EISA Fast SCSI-2 Kit....... 
8500 10GB TAPE INT/EXT..........2,269/2,399 _ JapeStor 420MB Parellel P oF 1050 16550 VO Controller 2s/1p/1g 795. BY7S7S  32-.Bit EISA Fast Wide SCS Card . . . 
8505XL 14GB TAPE INT/EXT........ 2200/2498 beet raed ce aoe rr eee le) bee ee SW-1 90 Software Drivers for BI757S et ; 
saeees é -bI ‘as 2 Ricretot ohord 
rer! CALL US LAST Accura 14:4 extwitax 000222 ‘1 POLED & 20 ee Aad KT956C__ 32-Bit PCI Fast Wide SCSI-2 Kit. 
4354XP._ Python 2GB Turbo 22MB/min ext......1099 Tha mel ll-4 Accura 28.8 V.34 int w/fax... 1... "188 18V_ Co-Exist, High Pert. IDE Card IDE CACHE CONTROLLERS 
3100 2.0GB TAPE TAPE INT/EXT......849/949 4326NP Python 4-8GB SMB/sec ext... - ’ : Accura 28.8 V.34 ext wifax 2... 228 21V. HO (wBios), 4FD (up to 288M) 89 KTSIOA.ISA/DE Cache Controller 
3200  4-8GB TAPE TAPE INT/EXT .....899/999 4356XP Python 4-8GB w/comp1MB Cahe......1209 JM =] iy alle] af af Sg. Optima 14.4 ext wffax..... 022222 374 32 8Muit-port IDE, Foy, Tape, &VO Accel ..109 KT410A VESAVIDE Cache Controller... 
3400DX 4-8GB TAPE TAPE INT/EXT .999/$1,099 4324T Python 4GB Turbo int/ext............... Optima 28.8 V4 int wifak SP Tae yee Cal 4C 4Chatel 8eieke ceded ..135: KIOIOA POVWE Cache Commie ] 
SatisFAXtion 200 Int... .. $259 BB501O'SCSN yal. etree tee 
SatisFAXtion 400 Sup Fx Pk. 348 DB-50.FO:DB-50 ss Seiten sce 
SatisFAXtion 400 Ext... .... 358 SCSHI TO SCSI wy Ogg poniGS 
Voyager 1MB VL-Bus/2MB ....$125/195  Speedstar Pro amy HARD DRIVE INTERNAL CABLES. 4 
SVGAP1 PCI SuperX VGA 1MB........125 IMB ISA... cscscccese $105 OVERDRIVE HARD DRIVE EXTERNAL CABLES SCSI 50-PIN RIBBON 3 CONNS. 2 DEVICE 
Speedstar Pro UPGRADES MBSUP141 —14.4/14.4 Int. ccc $109 GENTRONICS SO TO SCSHI. .... . ----- $50 SCS} 50-PIN RIBBON 4 CONNS. 3 DEVICE. - 
{MB VLB .... MBSUP14LCE 14.4/14.4 Ext.......... 129 CENTRONICS 50 TO MAC 25-PIN........ 18 SCSI 50-PIN RIBBON 5 CONNS. 4 DEVICE. . 
Computer Corporation © Speedstar 64 Intel OverDrive SX2/50....... $159 MBSUP5014 14.4/14.4 PCMCIA CENTRONICS 50 TO CENTRONICS .. - 23 SCSI 50-PIN RIBBON 8 CONNS. 7 DEVICE. . 
a idl ius ae a aioe a 9GXe LVL 10 ,1MB VLB......... $239/249 Speedstar ae lee ——_ Be = 159 se erg 28. 3 \34 Int. eerie 209 CENTRONICS 50 TO CENTRONICS 50 6FT .23 [DE 40-PINRIBBON3CONNS........... 
raphics Ultra Pro 2MB VLB........ ntel OverDrive DX2/ 219 | 72 PIN/32 BITNON PARITY _| 8 V.34 Ext... CENTRONICS 50 TO CENTRONICS 50 3FT .20 FLOPPY &IDECABLESSET............ 
Graphics Pro Turbo 2MB VLB..379 9GXe LVL 11, 2MB VLB.........849/349 "OMB ISA. intel OverDrive DX4/75 im 72 PIN/32 BIT NON PARITY 
Graphics Pro Turbo 2MB PCI........379  9GXe LVL 12. 3MB VLB 429/429 Stealth 64 DR Intel OverDrive DX4/100 369 
Graphics Pro Turbo 4MB VLB.......596 9GXe LVL 14, 4MB VLB 679/679 1MB VLB Intel Pentium 63......... 349 
Graphics Pro Turbo 4MB PCl........ 599 gGXe 64 PCI 1MB/2MB 175/249 sae Ht 1 a He i 18 fei HSN le fog deraigis Gants en 
ei aaats oF LOCIASS iii soos socks Se ae 
9GXe 64 Pro PCIVLB 2MB/4MB339/499 Stealth 64 ald 4 - 28.8/14.4 Int. Proclass .............. 269 
QMB VEB i ac.sccesiccis 199 | 386SX — systems, use CX48 g 28.8/14.4 Ext. Proclass.............. 359 
Be Serene ere ere OMB PCUVLB) c252: -20 systems, 14.4/14.4 Ext. Series Il. | 
SVGA 1024K 1024 X 768... 88 SVGA 1024 X 768 1MB ISA VGA card..$88 Stealth 64 VRAM 386DX-25 systems, 28 '8/14.4 Int. Series Il. °. 


SVGA 1MB VESA local bus 





SVGA 1024 X 768 1MB VLB VGA card...88 4MB PCI/VLB.......... 469 | 386DX-33 systems, use Cx486DR 


DYNAMIC RAMS CACHE MEMORY MATH CO-PROCESSORS 





28.8/14.4 Ext. Series Il. . 





ALL CREDIT CARDS ARE VERIFIED FOR FRAUDULENT USE. HOURS MON-FRI 9:30-6:30 SAT 10:00-3:00. ORDERS FROM ANYWHERE IN THE US S$ AND AVAI Y Sl O CHANGE. OR PEN 6 
DAYS. MINIMUM ORDER $50.00. USA SHIPPING AND HANDLING: AIR $12.00 - AIR OVERNIGHT $18.00 - COD ADD $4.00. PA. RESIDENTS : ILA. SALES T U 
CONTIGUOUS 48 STATES ARE SHIPPED EXPRESS MAIL OR PRIVATE CARRIER AT 15% MINIMUM $15.00. IF DELIVERY COST EXCEEDS CALCL DUNT YC A [ 
CONFIRMATION. ALL RETURNS REQUIRE RMA# AND ORIGINAL INVOICE. CANCELLED ORDERS AND RETURNS FOR CREDIT SUBJECT TO 25% RESTOCKING CHARGE. RETURNED ERCHAN TB EW CONDITION 


AND RECEIVED WITHIN 14 DAYS FROM INVOICE DATE. SORRY, NO REFUNDS AFTER 14 DAYS, SHIPPING CHARGES FOR RETURNED MERCHANDISE FOR REPLACE RAN TS OR FOR ANY 

REASON TO WWT IS NOT REFUNDABLE AND MUST BE PAID BY THE CUSTOMER. WWT DOES NOT ISSUE PICKUPS. EXCHANGES ONLY WITHIN 30 DAYS ON MERCHANDISE UNUSED AND IN NEW CON RETURNS MUST 

BE SENT FREIGHT PREPAID “AND ecg ae It ALL. GAIGINAL MANUALS ‘ ACCESSORIES. ret WIDE IS NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS. INTERNATIONAL ORDERS ME -APO-FPO- 
OWNERS 


TAPE BACKUPS. 


aS37 Chestnut Street, ei Hfadelphic PA 19106 CD ROMS, REMOVABLES & OPTICALS ARE MANUFACTURERS WARRANTY ONLY.MONEY ORDERS, PERSONAL & COMPANY CHECKS MAY BE DELAYED. PRICES FLUCTUATE BEYOND OUR CONTROL & 
FOR BETTER OR WORSE. DEFECTIVE abhi MUST HAVE A RETURN AUTHORIZATION NUMBER CALL OUR 1-800# TO OBTAIN A RETURN AUTHORIZATION OR YOUR RETURN WILL NOT BE ACCEPTED 
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. Computers available with '386, ‘486, or Pentium processors 
@ 8 or 12 slots for Motherboards or passive backplanes 

@ All drive bays are shock mounted 

@ Accomodates full height & full length cards 

@ Card retainer to firmly hold plug-in cards 

@ 250W power supply w/ front panel on/off switch 

@ Front panel keylock/reset switches & LED status displays 






DC 24V and 48V power supplies available for systems & enclosures 












ONO & 10" SVGA COLOR MONIT 


¢@ Computers available with '386, ‘486, or Pentium processors 
#8 or 12 slots for motherboards or passive backplanes 
@ Shock Mounted cage for three half-height front panel drives 
@ internal hard drive bracket holds two half-height drives 
@ 9" MONO or 10" SVGA color monitors with front panel controls 
@ 250W power supply with front panel ON/OFF switch 
@ Front panel keylock/reset switches and LED status displays 


Available in both 20" and 24" deep models 






@ 9" MONO & 10" SVGA color monitors @ 14" SVGA & Multi-Sync color monitors @ 17" Ultra VGA 0.26 dot pitch color monitor 
@ Tinted Lexan shield for screen protection @ Automatic degaussing @ Microprocessor controlled digital adjustments 
@ Power, Contrast & Brightness controls in front @ Standard 15-pin input connector @ Energy-Star & MPR-II compliant 



















Call us for quotes on custom rack mount systems! RACK MOU INT PRIN INTER E 7 j 


Ask us about Passive Backplanes and open-frame monitors! 





@ Microline 184T dot matrix printer 
@ IBM compatible graphics characters 

@ All operator controls easily accessible 
Large storage for roll or fanfold paper 
@ Standard IBM parallel printer interface 













@ Vertical rack mount or desktop 







@ Sealed membrane 101 keys @ 101 K/B with mouse holder § ® Standard 101 keyboard enclosure ee ei 
@ Selectable on/off audible tone @ Full travel (4mm) keys @ Storage space for K/B and mouse * ha: puer note aise aveanatle 
@ XT or AT operation @ Optional protective cover Slides for rack included @ Slides, power & signal cables included 


@ Independent self-contained 4 or 8 slot computer modules 
@ Individual module power supply and filtered cooling fan 
@ Available with '386 or '486 CPU's & various memory & hard drive sizes 
@ 7" TTL Mono or 7" VGA color or mono monitors available for further flexibility 
@ Multiple configurations can be combined in 7 inches of vertical rack space 
@ Available with either AC or DC power supplies 





Call us for UniMod™ combinations and quotes 


RECORTEC, INC. comune? $00-729-76S4 


408) 734-9374 
1290 Lawrence Station Road, Sunnyvale‘CA 94089 igs ade Sn Call for free catalog 
Tel: (408) 734-1290 Fax: (408) 734-2140 een = 
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P.0. BOX 6888 
HOLLISTON, MA 01746 
TEL: (508) 429-6482 





FAX: (508) 429-3179 
E MAIL: sales@avalan.com 


IN THE U.K. CALL: 


DATASOFT 


HORTON HOUSE, DITTON STREET 
ILMINSTER, SOMERSET TA19 0B0 
TEL: 01460 57001 

FAX: 01460 57060 

E MAIL: 75300.255@ 
compuserve.com 


Circle 147 on Inquiry Card. 


Powerful, Full-Featured, 
Easy to Use and Fast! 


Outperforms ReachOut, 
pcAnywhere and Carbon Copy! 


Runs over TCP/IP via Windows 
Sockets, over Netware, 
Netbios, or Windows LANs and 
via modem serial ports! 


100% Windows DLL - requires 
no DOS TSR! 


Uses less than 200K of 
Windows memory! 


Very low RAM and disk 
requirements! 


Automatically matches video 
color systems and 


resolutions! 
— 
es 


it runs with 


NetWare 




















MICROSOFT 
WINDOWS 
COMPATIBLE 











“Intelligent” Remote Control, File Transfer, 
Chat and Remote Printing — True Windows DLL 
software for all environments! 






REMOTELY POSSIBLE | DIAL - 
for home and travel. Supports over 200 
modems up to 230.4Kbps including V.34, 
PCMCIA and ISDN adapters. NASI, INT 14 
and Telebit ACS support. 

Licensed for 2 PCs. $199 


REMOTELY POSSIBLE / LAN - 
supports all networks including Novell, 
Netware, Windows for Workgroups and 
Netbios. Includes one Dial version. 
Competitive licensing starting at $599 (200 
users per site), includes 1 FREE Dial version. 


REMOTELY POSSIBLE | SOCKETS - supports TCP/IP ~ 
via Windows Sockets, works over SLIP, PPP andthe Internet. __ - 
Prices start at $298 (1 Host and 1 Viewer); add-on packs available. 


= OK face i | Hep 3 







“REMOTELY POSSIBLE screen redraws, program launches and fle 
transfers were each simple, speedy and a joy to use!” 
— Windows Magazine 





NOW, Go From Paper To Electronic Forms Automatically. _ 
. — S/S | 
Save your company time and money! 


TransForm™ Suite 
Ultra-fast Forms Designer with Microsoft 
Access-based Filler 


TransForm automatically converts scanned images 
of existing forms into editable electronic forms in 
minutes. Save yourself hours of design work. Also 
includes OCR-processing and artificial intelligence. 


Fill in your forms on your screen, print them and 
save the data to an MS Access database. 


Windows, 


List: $695 


Promotion: $495 


Phone: (619) 679-4070 Fax: (619) 679-4073 


Transform™ ‘Smart Start’’ 
TransForm Suite with SmartSIMM 


SmartSIMM™ 
‘*Flash” Memory for HP LaserJet 4 Series 


Store fonts, logos, signatures and electronic forms 
in reprogrammable printer memory. Information 
is retained even when printer is turned off. 
Eliminates repetitive downloading of large amounts 
of data and greatly accellerates the print speed. 


platform is supported. 


List: $995 
Load and update forms directly from host. Print 
performance is enhanced in WorkGroups and 
departments. Overlay electronic forms with 


variable data. GD pee 


List: $379 


Promotion: $299 


To order, call a mips authorized dealer near you: 


PC:\Forms>Inc., 
Wisconsin: 800-786-8827 


220 BYTE JULY 1995 


mips Technologies GmbH, 
Germany: 49-6127-3845 


DocuPrint, 
Sweden: 46-8-295780 


Open Systems Solutions, 
Venezuela: 582-239-6113 
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Create electronic forms and download to RAM 
or SmartSIMM for printer resident “flash” 
memory storage and management. Any computer 


Promotion: $5 95 


Sewing you vince 1979 


|B) sw") |e ceye(s\V4 (sop 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Acecat 113 x 3' [Tablet 


Use this laptop-sized digitizing 
tablet to replace your mouse 
or other pointing device. The 


MCT’s new internal 14,400 bps modem 
features voice capability, providing nine 


= 
EET BMARE Teas KSSOCUTION 


Special Prices for 
Byte Buyers! 
Good Through 8/31/95 


To receive these special 
prices, you must mention 
key code #1067 


PC PRODUCTS 


voice mail boxes, fax on demand, dvecah 
access plus . = 
standard fax 

and data 

capabilities. 


Acecat il features WINTAB 
compatibility, allowing it to — 
coexist with another 

pointing device, such as a 
mouse or trackball in s 
Windows applications. 


e PC compatible tablet 
e 5"x 5" active area; 2000 LPI resolution 


e Uses serial port COM1-COM2 
ACECAT 


AND ELECTRONICE =. = “9 
COMPONENTS i * == 


CALL US 
TOLL-FREE! 


Coosentent Xa-Beesle 
TiEFREE Sepseciet 


256K x 9, 1M x 9 or a AM x 9 70ns 30-pin. 
up to three 256K x36, 512k x 36, 1M x 36, _ 


Memory Modules 


BOXDX40DP100 $249. 
Plugs into 33MHz 486SX or 486DX 
BOXDX40DPR100 $249.95 
Replaces 33MHz 486SX or 486DX CPU 
BOXDX40DP75 $169.95 


Part # Size Speed Type Price Plugs into 25MHz 486SX or 486DX 
1MX9-80X3 1Mx9 80ns SIMM 44.95 BOXDX40DPR75 $169.95 


: Replaces 25MHz 486SX or 486DX CPU 
1MX9-60X3 1MX9 60ns SIMM 46.95 BOXDX20DP-66 $159.95 


Plugs into 33MHz 486SX or 486DX 
BOXDX20DPR-66 $159.95 
Replaces 33MHz 486SX or 486DX CPU 
BOXPODO05V63 $369.95 
Replaces 25MHz 486SX/486DX and 
5OMHz 486SX2/486DX2 processors 


16MX9-70X9 16Mx9 70ns SIMM 699.00 
1M x 36 70ns SIMM 184.95 
2M x 36 70ns SIMM 379.95 
4MX36-70 4M x 36 70ns SIMM 619.00 


Seagate Hard Drives 


Upgrade to a new, high-quality, high-capacity Seagate hard drive. This new watch from Timex 
features a special link that 
downloads data from your PC to 
the watch. You can store 
appointments, phone numbers, 


anniversaries and more. 


¢ Download data to the wrist 
watch by holding it in front 
of your monitor 

DATALINK $129.95 


ST-5850A 

ST-31220A 
$T-31230N 
ST-32430N 
ST-32550N 
ST-15150N 


850Mb, 11ms, 256Kb, IDE-Fast ATA 
1.08Gb, 12ms, 256Kb, IDE-Fast ATA 
1.05Gb, 10ms, 512Kb, Fast SCSI-2 
2.1Gb, 10ms, 512Kb, Fast SCSI-2 
2.1Gb, 9ms, 512Kb, Fast SCSI-2 
42Gb, 9ms, 1024Kb, Fast SCSI-2 


NA/ i 
ST-3660A 


Sound Blaster cards 
produce reduced-distortion 
16-bit sound for CD-quality 
sound recording and 


Listen to your favorite FM 
broadcast while working at 
your computer! This card 
features a Windows front-end 
that mimics a stereo panel. reproduction. 


¢ 8-bit PC compatible ISA ¢ Economical 8-bit sampling 
card = for games 
¢ Complete with alarm, elunbertunetons: alts ¢ 8/16-bit selectable stereo 
digital clock display sampling from 5KHz to 44.1KHz 
RADIO-ACTIVE 


: : Order 
= a : es | -800 -53 g- 5 000 Toll-Free Fax Ordering Local/International 24-tours-A-tay (ae 
1-800-538-5005 1-408-494-1400 By Phone or Fax ep 
TERMS: For shipping & handling include $5.00 for ground & $7.50 for air. Orders over 1 Ib. and foreign orders may require additional shipping charges—contact our Sales Dept. for the amount. CA residents must include applicable 
sales tax. Prices subject to change without notice. We are not responsible for typographical errors. We reserve the right to limit quantities and to substitute manufacturer. All merchandise subject to prior sales. A full copy of 


our terms is available upon request. Items pictured may only be representative. JDR, the JDR logo, JDR Microdevices, and the MCT logo are registered trademarks of JDR Microdevices. Modular Circuit Technology is a trademark of 
JDR Microdevices. Copyright 1995 JOR MICRODEVICES. Other trademarks are the property of their respective owners. 


| Use your big screen TV to play 
i oS ioe PC “_ 


il} 
: DOS applications i in 320 x 200 resolution 
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MOVING? 


To change your subscription mailing address, please complete the form below and send it to: 


BYTE Magazine Subscriber Services 
PO Box 555, Hightstown NJ 08520 


Fax: 609-426-7087 
Phone (9 a.m. to 8 p.m. ‘Eastern Time, Mosley through Frida 


800-232- 2983 S.) or 609- 426- 6-7676 


Current/Old Address: 


Account Number 
7 eS 
| Company 
Address 
City/State/Zip 


New Address: 
Name | 
Company 

Address | 
City/State/Zip 


piene allow up to 8 weeks for this change to become effective. 


The 2nd Seoul International PC Show 


Dates: August31-September3,1995/4Days 
Venue: KOREA EXHIBITION CENTER, Seoul, KOREA 


Organized by:The Chosun Daily News, Korea Exhibition Center 


Exhibits Profile: 
personal computer/ peripherals/ softwares & applications 
/ related hardwares & parts/ multimedia products/pe communications/ publishing 


Expected Statistics: 
e Major Participants: APPLE, ACER, AST,COMPAQ, DEC, DELL.HEWLETT PACKARD, 
IBM,MICROSOFT, PACKARD BELL,3M, CANON, NEC, SHARP, 
TOSHIBA, DAEWOO, HYUNDAI,LG, SAMSUNG, NEWTEC, TAEIL, etc 140 companies 
» Hall Area/No of Booth: 10,368sqm/500 booths 
® No of Visitors:75,000 


Concurrent Event: The 3rd International Database Show 


For further information, contact: 
Mr.H.C.Chang/ Assistant Manager 
KOEX exhibition sec.3 Phone:82-2-551-1141/7 Fax:82-2-551-1311/1313 
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VIE Bec aus e th e E xperts dec 1 | 


f you have a problem with your BYTE subscription, 
I: us know! For best service, provide abriel = 


_ conan just give us your eee 
_ number along with your name, address, 


~ Ifyou have a change of address, ie sure to Sse Z 
both your old and new addresses, Ifthe problem 
involves a payment, be sure to include copies of your 


cancelled check (both sides) or your cre 
statement. Please include a “business h 


number if possible. Send to: 


BYTE Magazine 


Subscriber Service | 
~ PO Box 555 
- Hightstown, NJ 08520 


Fax: ~~ 609-426-7087 ee ee ee 
- Phone: (9 a.m. to 8 p.m. Eastern Time, ee 


Mon. - Fri.) 
609-426-7676 


Srviey 


Because the Experts decide. 





- emia 


CooL PENTIUM™ MICROPROCESSORS 
WITH HiGH SPEED HEAT SINKS 


IERC's pP dissipators are 
designed for use with Intel 
Pentium™ and other standard 
PGA 21x21 packages. 
IERC's 


Using 
long-proven_ clip* 
technology, the quick connect 
clip easily attaches to the micro- 
processor and accommodates heat spreader. These high 
performance heat sinks offer circuit designers an ideal 
solution to their thermal problems. 


™Pentium is a registered trademark of Intel Corp. * Patent pending. 


international Electronic Research Corp. 
135 W. Magnolia Blvd. ¢ Burbank, CA 91502 
TEL: (818) 842-7277 ¢ FAX: (818) 848-8872 
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Videx manufactures portable, 

durable, and programmable data 

collectors for applications such as: 
inventory warehousing 
security asset tracking 
field inspections 

and virtually any application 

requiring data collection at the 

work site. 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


. Call for a free 
bd 
2 (e*, information kit today! 
= See us at PC EXPO, Booth #4570 
1105 N.E. Circle Blvd., Corvallis, OR 97330 


mV 
Videx 503-758-0521 © Fax 503-752-5285 


Videx, TimeWand, DuraWand, TouchProbe, and OmniWand are registered trademarks of Videx, Inc. GCO582 
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Ca 






Supports SVGA, VGA, and Multisync Monitors 
Pushbutton or keyboard CPU selection 

Rackmount bracket available e Autoboots CPUs 
Cascadable 
















Rack | 
Mount | 
Available | 





Model SV621 
Controls 6 Servers 
$349.00 - 110 VOLT CSA/UL 


Qtard/i_ 
arView 


European/international Distribution 
use Fax or Internet 
or Call:(519) 438-8529 (ext.231) 






USA ¢ Canada ¢ UK e 


Germany ¢ Hong Kong Visa/Mastercard/American Express 
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Set it up 
and 
watch 

it make 
money. 


Eam thousands of dollars monthly with your own VoiceVenture from 
DemoSource. Use it to market a talking classifieds for real estate, restaurants, 
or matchmaking, rent pocket pagers, or start a pay-per-call hotline using 
credit cards, open payment terms, or a nationwide 900 #. 


To get started, order our $25 PC Opportunity Toolkit. It contains full 
marketing and technical details and is applied on all future purchases. 


A Few Home-Based VoiceVentures Found In Our §25 Resource Toolkit! | 


e mini voicemail 
& office intercom 
$4145. (Demo *25) 


& dating/chatline 
voicemail/pagers 


$2950. (Demo £25) 


@ outbound 
prospector 


$1650. (Demo *25) 


@ latchkey child 
monitor 


$2000. (Demo £25) 


wake-up & e 
reminder service 
$2045. (Demo £25) 


sell long 
distance time 


$4995. (Demo *25) 


Ask about our 0% interest 
financing for entrepreneurs 
with limited capital. 


Recorded Messages, Call 24-hrs 


ih | 800.283.4759 
Direct 602.922-5500 Fax 602.922.5572 
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DemoSource™ 


THE VOICE SUPERSTORE 


8502 E. Via de Ventura, 220 
Scottsdale, AZ 85258 USA 














Voice , 
Boards from 


New Voice. 
Now the others 


are obsolete. 
(Scary, isn’t it?) 


Computer Telephony Integration 
(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti- 
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used 1 
applications such as: 


Int’] Callback/Debit Card Telemarketing 


Interactive Voice Response Audiotex 

Voice Mail/Messaging Talking Yellow Pages 
Automated Attendant T1 Interface Support 
Pax Back/ On-Demand 1893 Preston White Drive 
Tele-conferencing Suite #120 
800/900 Services 


Reston, VA 22091 


New 
OIce 
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FROM ONE KEYBOARD, MONITOR AND MOUSE 





COMPARE QUALITY 
AND PRICE PERFORMANCE! 
® Save Space, Cut Costs & Centralize 
Control with 100% Reliability 
® “Plug and Play” Any Mix of PCs & All 
Video; Supports PS/2 & Serial Mouse 
® Desktop or Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 
® Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 
® AUTOSCAN™ to Monitor All PCs 















RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 
30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY 


See Us at PC Expo Booth #4764 
INTERNATIONAL: 

France: (33) 1-64 67 64 67 
Germany: (49) 180-522-8222 
Ireland: (353) 1-454-0589 










Korea: (82) 2-412-5775 
Netherlands: (31) 10-4423313 
Sweden: (46) 020-788850 
Switzerland: (41) 22-7532200 
Italy: (39) 2-66800548 Taiwan: (886) 2-218-1117 
Japan: (81) 3-3255-1517 United Kingdom: (44) 244-520222; (44) 344-424-333 
INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 
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Rhetorex 
Voice Processing boards 
make CTl a reality. 


If you’re asking “what’s 
CTI,’ you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it’s time to discover Rhetorex.™ 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform—give Rhetorex a call. And start making 
CTI a reality today. 





RHE TORE-X 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners. © 1993 Rhetorex, Inc. 
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LET YOUR COMPUTER DO THE TALKING! 


© Automated Attendant 
© Unlimited Audiotex 
© Voice Mail 

© Talking Yellow pages 
© Telemarketing 
Fax Mail 

© Fax-on-Demand 


integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, 
TTI and Intel voice and fax hardware. Supports 


up to 32 voice lines and up to 8 fax lines. 


_ Fax-on-Demand lines: 818-368-4566 or 


818-368-8848 © Fax Broadcasting 


= Date/Party lines 


10801 Bismarck Ave., Northridge, CA 91326 USA = Int'l Call Back 


(Resellers/Dealers/OEMs/Private labels are welcome) 
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GET THE MESSAGE -OR ELSE! 


Voice Mail 

Auto — Attendant 

Fax — On- Demand 
+ Packages from $295 















‘ovilope OEM eae walle VISA -MC- AMEX COD 
Don’t trade your life for a lost message! 
TALKING TECHNOLOGY, INC. . 


1125 Atlantic Avenue, Alameda, California, 94501 
Voice: 510-522-3800 Fax: 510-522-5556 
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'§ = connections with... 
p———— #D ED IDE 
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TurboPort/RA”™ controllers 










Now there’s a serial I/O controller that will keep up with, aca: 
ISDN terminal adapters. TurboPort controllers aegis : 
support data rates up to 460.8K bps—more 
than you need for Basic Rate Interfaces. 


a0 


eae 
Soon 
—— a ad — — — ot es a a ne 


TurboPort controllers break the 19.2K bps 
speed constraint of typical ISDN-to-PC con- 
nections and readily support 64- and 128K bps 
(2B +D) data transmissions. These low-cost controllers 

easily handle data compression that requires even higher baud rates! 


EIA-232/ElA-423 combination provides unmatched reliability and 
speed in ISDN-to-PC connections. Offering automatic hardware/ 
software flow control, the advanced TurboPort hardware eliminates 
costly re-transmissions and data loss. 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 


-~s LAAR GATE. Star Gate Technologies, Inc. 
29300 Aurora Rd. * Solon, OH 44139 USA 


TECHNOLOGIES INC. 946-349-1860 * Fax 216-349-2056 


© 1995 Digi International Inc. JEDIGL All rights reserved. 
All brand and product names mentioned are trademarks or registered trademarks of their respective holders.4 


= 
~ 
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XT CPU card. NEC V40, 1 MB Dram, Sram, Flash, 
Pemcia, 3 srl, 2 Par, modem, A/D. $129 up 


AT (F8680) battery operated CPU with 2M Flash, 
Sram, CGA contr. Pemcia 3 srl, 2 par. $249 up 


PC-in Complete system wit sram, 
a-Box 192x128 LCD, 53 kypd, 1 srl, pwr sup, box. $399 


Call 303-444-7737 
KILLA Fax 303-786-9983 
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CONMIPUTER SYSTEMS 


Full Line of 
Xora daatolelalm aacte lela ts 


Rackmount Systems: 

386 to dual pentium 
Rackmount Chassis: 

Over 20 different models 
Rackmount Monitors: 

5" to 20 "(dual monitors avail.) 
Rackmount Keyboards: 

Full travel, membrane 
Drive Enclosures: 

Disk/CD array enclosures 

19" Rackmount Chassis — Redundant P/S: 


; t 
Ca Rota tialeMinclalm lela melaa =) Hots Wap.op ts 3 Ey 


¢ AT M/B or 14 slot passive B/P 
¢ Filtered positive air pressurization 


|  @ Shock-mounted drive bay 
_  @ Desk top version available Siliconrax 
YA SoR Ws) eel emenywe 1050 E. Duane Ave. Bldg. |, 
& TUV) - optional Sunnyvale, Calif. 94086 


1-800-700-8560 
Dealers & Distributors Welcome! Ask for Quantity Discounts! 
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Rackmount Solutions 


RACKMOUNT COMPONENTS — QTY 25 PRICING 




















Rackmount Chassis 19"x7"x17" $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 


RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 RMS486SX-33 $915 
RMS486DX-33 $1136 RMS386SX-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 386SX 
RACKMOUNT MONITORS — Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH — Video/KB up to 12 CPUs 
RACKMOUNT CABINET — Modular from 21" to 96" high 


Exclusive International Distributor Program now Available 


VW VACTEY 


TECHNOLOCY § INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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World's Fastest A/D Cards 


CSLITE _ 8 bit, 4oMSPS 
C$250 8 bit, 1OOMSPS 
— ©$2125 8 bit, 250 MSPS 
csi012 12 bit, 20OMSPS 
CS6012. _—- 12 bit, EOMSPS 


Gage Applied Sciences Inc. 
5465 Vanden Abeele, Montreal, QC, Canada H4S 1S1 
From outside North America, call +1-514-337-6893 


1-800-567-GAGE Fax (614) 337-8411, BBS: (514) 337-4317 
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Printer-port connection 
1500 volts isolation 

8 voltage/current inputs 
1 frequency input 


16 bit A/D, 1 ksps/input 
AC or battery power 
Stand alone operation 
Complete in one unit 


industrial/Commercial use only 


Innovention Industries Inc. 


Olympic Towers, 300 Pearl St., Suite 200, Buffalo NY 14202 « (716) 842-4558 
251 Brighton Ave., Toronto, Canada M3H 4E8 « (416) 636-0052 « Fax (416) 636-7738 
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Portable Data Acqi 


for Notebook PCs 


Measure volts, thermocouples, 
RTDs, strain gages, isolated high 
voltage, and more—up to 256 
channels at 10 psec/channel. 
DOS, Windows, and icon-based 
software support included. 


From $695 


DAP 3200e™ Data Acquisition Processor™ 
Analog I/O to 769K samples per second On-board 486: SX, SX2, DX2, or DX4 
Digital I/O to 1.6M samples per second Real-Time Data Acquisition—Windows or OS/2 
Up to 512 analog inputs on one DAP™ Real-Time Process Control-Windows or OS/2 


Up to 128 digital inputs on one DAP On-board FFT, FIR, PID, 
Up to 66 analog outputs on one DAP and more 
Up to 1024 digital outputs on one DAP VBX Custom 


Ask for FREE catalog and demo diskette. 


206-453-2345 / fax 206-453-3199 
e-mail to info@mstarlabs.com 
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MICROSTAR 


Control 


LABORATORIES’: 


2265 116th Avenue NE 
Bellevue, WA 98004 
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Terminate 


CS! Vue 
erminator 


Active Regulation 
Status Indicators 
Gold Contacts 


Improves SCSI Bus 
Performance 


Less Errors; More Reliable 
Data Transfer 


ga ° Diagnoses Problems 


Analyzes Signal Quality H ig h- r er fe ormance 
Active Diagnostic 


Diagnostic Indicators 

Large Ferrite Filters 

Triple Shielding From 
Double Gold 20u" 

Plated Connectors 

Extra Heavy 26 

Gauge Wire 


No Loss Of 
Important Data 
Faster Performance 
Test Cable Integrity 





3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 
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MMVERTER ™ 


Save $100s in memory when upgrading to newer PC Systems! 
SimmVerter™ converts your old 30 pin SIMMs to 36 bit, 72 pin connector SIMMs... 


.f0F only $19 * 


¥Y Converts four 1MBx9 SIMMs to one 1MBx36 SIMM (4MB). 
Y Converts four 4MBx9 SIMMs to one 4MBx36 SIMM (16MB). 
Y Guaranteed to work in any system using 36 bit memory. 
WY Works along with other 36 bit and even 32 bit SIMMs. 

Y Up to 4 adapters can be installed side by side. 

Y 4 models to choose from to fit any system. 

VY Patented and designed in the USA. 


To Order call 1-800-440-7466 xa, 


oe .. San Jose, CA 95131 
OEM, dealer & distributor inquiries welcome ! Ph. 408-937-0390 


* Price per adapter. Add $5 for shipping and handling and sales tax where applicable. Fax. 408-937-0391 
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ill travel and mem 
(DES 


areatly helps on your multimedia solution! 
——————— 18min/disc | 


» Serial output 16mm, 2 
button trackball 


~ ; 
a. _ f (610) 656-3400 
pa i Fax: (610) 656-3783% 
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226 BYTE JULY 1995 (RESELLERS: 184). 





“Circle 203 on Inquiry Card (RESELLERS: 204). 


Experience the Power 


of Touch 


With plug-and-play TruePoint touch monitors, adding 
touch input to your system has never been more 
PERE affordable or simpler. The toughest input product 
available, TruePoint won’t wear out and is unaffected by liq- 
uid, dirt, or grease. 
¢ Durable, All-Glass Capacitive Sensor 
¢ Senses Lightest Touch 


atyi1 


C-programmable and 
Smaller than a credit 
card! With ADC, RS232, 


RS485, parallel 1/0, 
flash EPROM, real-time 
clock and more. 


1724 Pic: all our AutoFAX 


Davis, CA 95616 916.753.0618 from 
- Supports Windows, CD-i, OS/2, Macintosh, UNIX Vv ORLD Seren your FAX. Request 
- 24-Hour Shipments 916.753.5141 FAX catalog 18. 


e 5- 30-D : pi : 
5-Year Warranty Sec. Ecicctaol Circle 170 on Inquiry Card 


When durability matters, [Program 
call 1-800-MicroTouch. 





Microfouch 


The Worldwide Leader in 
Touch Technology 


Fax-Back number now to 
about how MODEM LOCK works. 
your hardware to lock out intruders. 


ADVANCED ENGINEERING CONCEPTS, INC 


1-800-Microflouch 


(1-800-642-7686) 


508-659-9000 
Fax 508-659-9100 
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Bright color. Bright price. 


$2,299. 


The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 


___lape Solutions __ 
.The Tape Experts 





















-col D I 
our brightest true-color LC Qua Istar Corporation 


6709 Independence Avenue 
Canoga Park, CA 91303 


1] FAX (818) 592-0116 TEL (818) 592-0061 
ad (800) 468-0680 


panel at the special intro- 
dutory price of only 
» $2,299. It’s an 


" 


unbeatable value- 





guaranteed. = 
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¢ Compact & portable 
¢ 640 x 480 resolution 
¢ PC and MAC compatible 


The New Way To Hide Information 
¢ Free remote and cables 


Transforms your files into non-printable 
characters giving the illusion of empty files. 
Your files will therefore, look null and 
invisible. If given a password, which is 
optional, your files will automatically be 
encrypted before becoming invisible. The 
program also features programmable 
functions to handle most difficult situations. 
invisible Files automatically become 
Read-Only. For Windows and DOS. 
Overseas orders: Add $3.00 





| Your direct source for 
| all the bright answers. 
| ¢ Widest selection 

| Instant availability 
| Overnight shipping 
| 30-day guarantee 





Black Star International, Inc. 
2124 16th Ave. 
Sacramento, Ca 95822 (9 I 6) 737-0703 
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PCBoard Bulletin Board Software 

Internet EMail and Usenet News Gateway 
PCBoard Programming Language Compiler 
dBASEIII+ File Access (database & index files) 
Local/LAN and Remote/Modem Access 

Fido Technology Mailer & Tosser 

PCBMail for Microsoft Windows 

Credit Accounting System 

System management programs & utilities 

Free software upgrades for a full year 
Unlimited voice technical support for a full year 


Find out why PCBoard is the #1 B 

















PCBoard. 


Clark Development Company, Inc. 
3950 South 700 East, Suite 303, Murray, Utah 84107-2173 

Tel 801.261.1686 © Fax 801.261.8987 © BBS 801.261.8976 
E-Mail: sales@saltair.com ¢ tech.support@saltaircom 
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Call Now 800.556.1686 














Now PC users on a Unix network can havea 
Windows-style, Windows-fast & easy interface to 
Internet and Unix email. Just use EMBLA! 

e It’s Windows “drag & drop” simple 

e Remote users — save on your phone bill! Select 
and download only the mail you need. 

e Supports MIME, IMAP & standard Windows 
socket API. Call one of the resellers listed below 
to order. For more information, contact ICL 
ProSystems at: marcomms@pro.icl.se 

: http://www.pro.icl.se 


EMBLA* 


software.net 
800-617-SOFT 


http://www.software.net 
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J.P. Brown (In Canada) 
416-494-0472 
davef%jpbrown @uunet.ca 


UniDirect 
800-755-8649 


sales @ unidirect.com 


Circle 201 on Inquiry Card 
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Factory Data Collection 








BAAR 







The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
Stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester ¢ Olathe, KS 66062 
913-829-0600 ¢ 800-255-3739 « FAX 913-829-0810 
















Circle 157 on Inquiry Card. 


TR ATNETN G § Y § T.E M 


_ for Novell’s CNE Ce 


FREE Network Support Encyclopedia 
on CD-ROM included! 


Featuring the best-selling 


plus the complete video series 


e Prepare for the Novell CNE exams. 

e Train all your LAN managers for one low price. 

e Study in the convenience of your home or office. 

e Learn at your own pace. 

e Save hundreds of dollars compared to live instruction! 


Required Courses Covered: DOS / Microcomputer Concepts « NetWare 3.1x 
Administration * NetWare 3.1x Advanced Administration * NetWare 3.1x In- 
stallation & Configuration * Novell’s new Networking Technologies * Novell’s 
new Service and Support. 

Three months free on-line support from live instructor via BBS included. 


CALL 1-800-877-4889 ext.28 50 South Main, Pleasant Grove, UT 84062 


801-785-7900 ext. 28 
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CGM 


for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Is 
installed and functions as a standard MS Windows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 


HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSlview was developed for Microsoft for use with 
Word, Powerpoint, etc. and is available as both an enduser 
application and a developer DLL. 


Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CGI) standards our GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 


G M Standard EMATEK GmbH 
Subbelrather StraBe 17 


D-50823 Cologne, Germany 


. Phone: +49-221-512074 
[= M | E Ké Fax: +49-221-529666 
* =* Email: gsscgi@ematek.de 
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=: solve tough 
| numerical 
| analysis _ 
problems, 
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Numerical Analysis Software 


Free HiQ numerical analysis and data visualization 
demonstration software for Macintosh. The demonstration 
package includes the HiQ demo program and an 84-page 
step-by-step demonstration manual that gives the user a 
comprehensive look at HiQ. Example problems include: 
signal processing, ordinary differential equations, linear 
algebra, numerical integration, and 3D visualization. 


National Instruments 


6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 
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For High-Quality 


Scientific Publishing, bus > ko 1,0 

use PCTEX Rast rs 
Typesetting Software. (um 
Make all your documents and math formulas look their best! 


Personal TeX, Inc. 12 Madrona Street, Mill Valley, CA 94941 
Fax: 415/388-8865 E-mail: pti@crl.com 
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Don’t Be the Only One 
Using FORTRAN 77 


You look around and discover everyone is making the move to LAHEY 
-ORTEAN 90. Except you. You’re using Fortran because it is proven, 
portable, and the best language for numerically intensive programs. But 
why 77? With Lahey Fortran 90, you can run your ~0°7 "4 77 programs 
=ASTE® and take advantage of the new language feature in 90. 


Array expressions, more intrinsic functions, structures, pointers, better 
array handling, and modules are just a few of the reasons to move to 
Lahey Fortran 90. Use these and other features to build new, faster 
executing 32-BIT applications with fewer lines of code. But even if you 
are not writing new code, the design and speed of Lahey Fortran 90 
are reasons enough to switch. 


Lahey’s innovative compiler design combined with Intel Corporation’s 
highly 0°7'''2=5 code generation technology produces a language 
system optimized form the clip up. Lahey Fortran 90 is the fastest PC 
Fortran on the Pentium—over 18 Mflops on a 90 MHz (SP Linpack). And, 
you get all the '°°_S found in our award-winning (ahem) “0° 734 77 
language systems: editor, debugger, profiler, librarian, make, linker, 
video graphics, and Phar Laps’s royalty-free DOS-Extender—everything 
you need to write or port 4GB programs. Add to this our decade of 
writing PC Fortrans and free technical support. So, don’t be the last one 
using <0" 754) 77, make the ws, to Lahey Fortran 90. 

95 





Call 209 542-477 for more information on our Fortran language systems 


Fortran is our forte 
702 831-2500 ¢ Fax: 702 831-8123 
Circle 163 on Inquiry Card. 


Learn C++ & Windows=Based Programming... 
Simply, Quickly! 


With the OML Learning a | Call us for 
Series” you can learn a i 
C/C++, object 

technology and 

Windows "-Based pro- 

gramming quickly and 


conveniently in the 
privacy of your home 
or office. The OML Each series: $249* (reg. $400) 


Learning Series Any 2 series: $399* (reg. $750) 
features: Any 3 series: $549* (reg. $1050) lta 
Visual Series”, All 4 series: $649* (reg. $1300) Ossect Cou 
iac™ LAN version: Call MANAGEMENT pan 
geste a * Limited Time Offer LABORATORY — 
eries , TEL: 805-373-8111 Dee 
OLE Series” 800-6789-OML Fax: 805-373-8116 a 
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JULY 1995 BYTE 229 














ioe 


Got 


———— Nanters? 


i Terelavalierl m@le-lolaiie: 
DEicwaRrinas 






Conventional spreadsheets can’t 


cope with uncertain or fuzzy numbers. S00-4 72-6183 


But now there’s FuziCalc. This 


& 
Windows spreadsheet uses revolution- FuziCalec. 








ary fuzzy math technology to achieve The Fuzzy Spreadsheet™ 
breakthrough performance. . FuziWare, Inc. 
Call now for FREE information. (615) 588-4144 
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nese/English Windows. 
apanese applications 


Created with Origin’s 3D Contour Module 


e 2D, 3D and contour graphics 
Meiierliceme level cag res 
Multi-layer layout system 


-For detail, ple 
WWW home pi 
http://www, 


Statistics, FFT, curve fitting 


2 slation program. 
Call for details eS dible translation 
speed. 


Scripting language, batch processing 


Call For Free Demo 1-800-969-7720 
£ @later eveeeinelea mitra Tel 413-586-2013 
WW Gresnere al Norheniien ua 01060, USA Fax 4] sas ot BEG 
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Burnaby, B.C. V5G 4R% 
Tel: (604) 433-7715 F 
Tate h@RIal (g-lalc\ar=i eq elemerct 








ducing excess equipment. 


: — ee : 
Keyboard, monitor, and 













Jality, and support and you'll find Rose 


Call us to discuss your application ( | , y . ROS E 


or to receive your free information kit. we ELECTRONICS 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 





THE BUYER’S MART is a unique classified section or- phone and fax number. 2"x2%%" ad has more space for RATES (Jan. 1995) 
ganized by product category to help readers locate sup- descriptive text (850 characters is the maximum recom- 25 fC 
pliers. Each ad has Inquiry numbers to aid readers re- mended). See SSeS nee 
questing information from advertisers. DEADLINE: Ad copy is due approximately 2 months Vad $731 $701 $614 


AD FORMAT: Each ad will be designed and typeset by prior to issue date. For example: November issue 2 X!As" 2ads/issue - —- 984 
BYTE. Do NOT send logos or camera-ready artwork. closes on September 8. Send your copy and payment Sads/issue - —- 556 
Advertisers should furnish typewritten copy. 2"x1%te" to: THE BUYER’S MART, BYTE Magazine, 1 Phoenix 1 ad $1,462 $1,402 $1,228 


ads can include headline (23 characters maximum), de- Mill Lane, Peterborough, NH 03458. For more infor- = 2”x254” 2 ads/issue — - 1,169 
scriptive text (800 characters is the maximum _ mation call: Ellen Perham at 603-924-2598 or Mark 3ads/issue — = 1 
recommended) plus company name, address, tele- Stone at 603-924-2695. FAX: 603-924-2683. ececeeee(QLOR — Add $100 ececccee 


ACCESSORIES BAR CODE BAR CODE 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 

with one keyboard, monitor and mouse. 


CYBEX CORPORATION 


4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 
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STABILANT 22 
CONTACT ENHANCER 


“Highly recommended...” Jerry Pournelle 
A long-term environmentally-safe, resident contact 
treatment; Stabilant 22 substantially improves the reliability 
of connectors and contacts for computers, bio-medical 
electronics, telecom, avionics, process control, CATV, video, 
audio, and automotive equipment. 


D.W. Electrochemicals Ltd. 
97 Newkirk Road (North) Unit 3, Richmond Hill, 
Ontario L4C 3G4, Canada (905) 508-7500 
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VGA Splitters 


¢ Connect 2, 4, or more monitors to your computer 
¢ Bright and crisp presentation simultaneously 
on all monitors - Guaranteed 
¢ Works with all VGA, SVGA, and RGB monitors 
¢ Supports 1280 x 1024 —- MADE IN USA 
¢ Special VGA extension cables to 250 ft 


HALL RESEARCH 800-959-6439 


Santa Ana, CA (714) 641-6607 
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BAR CODE 











Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 20f5, 128, UPC/EAN, Code 39, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA & International Keyboards 

2 Year Warranty, 30 Day $ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with CCD Scanner — $624 

Complete with Laser Scanner — $784 

Complete Wand only Reader-— $329 


Worthington Data Solutions 
3004 Mission Street ¢ Santa Cruz, CA 95060 408-458-9938 


800-345-4220 


+ + + + + +  F F FF F OF 


Portable Reader 
AA Battery Operated, 64K or 256K 


Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs or create custom 
Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 20f5, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street * Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-9964 800-345-4220 


+ OF OF OF OF OF OF OF OF OF 





Labeling Software 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRIGHT for Windows- 


$295. 
30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 













RF Terminal 


Communicates 2 way to Serial Base Station from 
150-600 ft. Relay units extend range to 2400 ft. 1- 
16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight — 12 oz. 
with batteries. Base Station — $740 

Terminal — $1096 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

















Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 











FREE BARCODE CATALOG 
Full of barcode tips and advice 
FREE BARCODE SOFTWARE 
Scanners from $49 


VISA 800.478.8644 Dealers welcome 


Abraham Technical Services 
110 Hamel Road, Medina, MN 55340 


THE BARCODE SOURCE 
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Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

>» 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

> Built-in Program Generator 

>» Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

>» Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

> 30-day $$ Back Guarantee — 1 Year Warranty 
> Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
> Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 

» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 
> Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner — $1095 
> Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 
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BAR CODE 


Bar Code Printing Software 
LabelWorks for Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 










» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 









» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


> Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 












BARCODE & MAG. STRIPE SYSTEMS 
¢ Keyboard Wedge with HP 


Stainless Steel Wand/Mag. Stripe Reader $249 
¢ Keyboard Wedge with SYMBOL LS2000 









or SP400 Laser & Mag. Stripe Reader $849 
¢ Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader $699 






¢ Software Wedge Decoder with HP Stainless Steel 

Wand or Laser Scanner (DOS & WIN - RS-232 or parallel) $189 + 
¢ All Wedge Packages include a Wand or Laser Holder 
¢ Mag. Stripe Encoder/Reader (3 Trks) 








w/Software $1299 
¢ Printing Software (00s, wn, UNX... ) $149 + 
¢ Portable Data Terminals (128k— 4.2) $599 + 






¢ Complete POS System: 486 40Mhz, $1999 
4MB RAM, monitor, POS Software, SP212 Receipt Printer, 
M-S Cash Drawer, pole display, HP stainless steel wand 
and magnetic stripe reader wtih decoder 


¢ Application Software: Inven, Asset, Tools, Time & Attend... 

¢ Radio Frequency Terminals (spread spectrum/narrow band) 

¢ Bar Code Printing Software (DOS) included with 
each purchase 

* Made in the USA ¢ 30 Day $$ Back ¢ Spanish 
Dept. Avail. ¢ Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, CA 92503 (909) 270-0016 Int'l 
(800) 653-4252 US » (800) 219-5178 CAN * FAX (909) 270-0920 


Inquiry 655. 














BAR CODE PRINTERS 
Only $1,495! 
Reseller Pricing Available 
Impeccable Print Quality, Rugged Performance! 


THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 
216-273-4408 Fax: 216-225-0099 
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Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 
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CAD/CAM 










CONTOURING MOTION CONTROL 
i A eee $249 
NEW . VERSION ao VISA/MC 






¢ Controls up to six step motors simultaneously. 

¢ Linear and Circular Interpolation. 

¢ New features to accommodate machine control. 
¢ Easy-to-use DOS device driver. Super Manual. 
¢ CAD-CAM interface available. 








Corporation, 1422 Arnold Ave. 


Ability Systems Roslyn, PA 19001 (215) 657-4338 


FAX: (215) 657-7815 
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CD-ROM 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
+1-215-276-3657 / +1-215-276-3854 fax 
1-800-8-CDROMS 
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INTERNET on CDROM! 


LINUX Developers Resource 3 CD Set 
Slackware & more! Complete materials to install & run! 


CICA Windows 3 CD Set 
Thousands of plug & play windows programs! 250+ games! 


INTERNET Tools CD-ROM 
Networking tools & utilities for DOS & UNIX 


BSDisc (NetBSD & FreeBSD) 
Ready to use formats with install scripts 


USENET 2 CD Set $ 
comp.sources & alt. sources + many FAQ’s from other groups 


SOURCE CODE CD-ROM 
4.4 BSD-Lite, XIIR6, MACH, Andrew Windowing 


PERL & TCL/TK CD-ROM 
Utility lang + command lang & toolkit for X-Windows 


STANDARDS 2 CD Set 
RFC’s, IEN’s, CCITT/ITU Bluebook, Windows Sockets 


MS-DOS 2 CD Set (SimTel Archive) 
10,000+ DOS programs, utilities, BBS software & docs 


MC, VISA& AMEX _ 1-800-800-6613 
_ tel: +1-602-526-9565 
InfoMagic sa: +1-602-526-9573 


P.0. Box 30370, Flagstaff, AZ 86003-0370 info @infomagic.com 
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CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 
Call NOW: 1 (800) 482-1866 305-271-0076 
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Charlie Chaplin $17 The Holy Bible $13 
W.C. Fields $17 APlus $12 
My Talking Dictionary $14 K-12 Plus $12 
3D-It! $38 SysOps Plus $12 
Complete Algebra $14 The Civil War $45 
Grey Wolf $32 Computer Animator News $13 


Middle School Suite $14 “Yesterday, Today & Tomorrow’ $17 
CALL OR WRITE FOR A FREE PRICE LIST 


44 Maple Street, Suite 7, Danvers, MA 01923 


N FleD 800-334-8666 (orders only) Fax: 508-774-5811 


MASTER CARD - VISA - COD - PREPAID 
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CD-ROM 


BEST OF THE INTERNET CD-ROMS 


¢ Internet Power Web: Comprehensive documentation, tools, 
examples for HTML - $29.95 
¢ WIA: Best windows programs from the Internet - $29.95 
¢ NTIA: 400+ MB of programs utilities for Windows NT 
includes Hippix -$29.95 
¢ Visual Programming: Visual BASIC and Visual C/C++ 
source code & utilities - $29.95 
¢ OS/2 Blowfish: 640 MB of latest OS/2 apps from top 
OS/2 archives - $29.95 
¢ Arcade Games: 650 MB best DOS/Win games 
¢ Info-Mac/UMICH: 10,000+ files of Mac programs from best 
Mac archives - $49.95/$29.95 
* X11R6: Latest release of X11 windowing system for 
UNIX - $29.95 
¢ Linux Developers Kit: 1GB+ of latest Linux software, 
doc., source, Slackware - $19.95 
¢ Fonts & Faces: Large selection TrueType fonts and 
typefaces - Win & Mac - $29.95 
e Space View: Photos & data collected primarily from 
NASA’s Internet site - $29.95 
¢ Jupiter Impact: Mitmedia accnt of S-L9 Comet strike 
on Jupiter - $29.95 
Many more titles available - visit us at www.pht.com/ - online 
catalog, games page, industry info & more. 


FREE CD-ROM & T-SHIRT OFFER 
PACIFIC HI-TECH 


orders @pht.com or (800) 765-8369 
phn (801) 261-1024 fax (801) 261-0310 
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New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for DOS/Windowe................ $39.95 
Space and Astronomy, Thsnds NASA images/data............ $39.95 
C User Group Library, C source code Dec 93. ................. $49.95 
Simtel MSDOS CDROM, DOS Shareware/Freeware.......... $29.95 
QRZ Ham Radio CDROM, FCC Callsign Db & Shrwar......$29.95 
Hobbes 0S/2 CDROM, OS/2 Shareware/Freeware........... $29.95 
Source Code CDROM, 650 Mb source, DOS/Unix............ $39.95 
Gutenberg Project, Literature and dOCS.........c:cccceeeeeeeee $39.95 
Linux Operating Sys, 386/486 OS, X11, full src... $49.95 
FreeBSD Operating Sys, Ver 1.0, krni src, X/GNU.............. $39.95 
Libris Britannia, MSDOS Tech/Sci/Engineer.................000+. $69.95 
X11R5/Gnu CDROM, Full src, SPARC binaries.................. $39.95 
Nebula for NeXTSTEP, Prgms for Intel NeXTSTEP............. $59.95 
Ada Programming CDROM, Compilers, source, docs......... $39.95 
Aminet CDROM, Amiga Shareware/Freeware ...............00.. $29.95 
CDROM Caddies, Lifetime Guarantee .............c:cccceeseeeeeeeeee $4.95 


Top quality CDROMs. 100% satisfied or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 
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COMMUNICATIONS 










Frame Relay, X.25, BSC, HDLC, SDLC 


Use our rock solid, compliant, inexpensive and robust 
synchronous products for your PC project. On board protocol 
support reduces PC overhead. 


* Support for MS-DOS, Windows, Unix, OS/2, Netware and others. 
¢ CCITT and ISO compliant X.25, HDLC. 

* Frame Relay blanket certified for any application. 

* Test and datascope programs for easy debugging. 


Sangoma Technologies Inc. 


Tel 1-800-388-2475 905-474-1990 
Fax 905-474-9223 E-Mail: dm@sangoma.com 









COMPUTER BOOKS 





COMPUTER BOOKS ONLINE 


Easy online search & order at our CompuServe, 
Internet, & NIFTYServe stores. Books from 300 
publishers for computing professionals & users. GO 
CBK, www.compubooks.com/books.html, or ftp info.txt 
from ftp.compbooks.com. Worldwide shipping. E-mail 
to info@compubooks.com for info. 


Compubooks 
RR1 Box 271D 512-321-9652 
Cedar Creek TX 78612 USA Fax 512-321-4525 


Order line 800-880-6818 


















COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner’s coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St., Columbus, OH 43202 
Now available in Ontario!!! 
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COMPUTER MEMORY 


WE'LL PAY YOU FOR YOUR OLD MEMORY 





Simms, Dips, Laser Printer, 1 Megx9, 4 Megx9, DRam Chips 
— ANY MEMORY — 
All Memory Has Value! Don’t let your old memory collect dust 
Call or fax what you have available 


1-800-718-7755 
THE MEMORY LIQUIDATORS 


“The company that buys memory back” 


531 Main St., Ste. 1174, El Segundo, CA 90245-3060 
Ph. 310-676-3074 Fax 310-676-3076 
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COMPUTER TELEPHONY 


Write your own Voice Mail software 


Create advanced, multi-line voice/fax mail systems with 
VOS™, the Editors’ Choice. Complete language for 
computer/telephone integration. VOS supports databases, 


LANs, voice recognition, text-to-speech, conferencing, 
switching and more. 


Call for free booklet Get into Interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 





DATA RECOVERY 


Recover Repair Restore 
All EVERLOCK 
All SMARTCAM 


Is your software attached to your computer with Everlock 
EV31.SYS & EV32.SYS? Any Everlock software (even 
damaged) can be recovered & run on any computer you own. 

Did your Smartcam hard drive crash? Did you try to move 
Smartcam? No problem! You can repair Smartcam to run on 
any computer you own. Safe & easy to use even for novices. 


Copyware VISA/MC/AMEX 905-830-1961 FAX 905-830-5064 





We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 
Restoring data since 1985 


1-800-440-1904 | 


415-883-4232 
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The Leader in Data Recovery 


@ Expertise in virtually every operating system 
and media storage device. 


@ 24-Hour support & emergency services available. 
@ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 ¢ CA: 1-800-752-7557 
Europe: +44 (0)181 974 5522 « Japan: (0429) 32-6365 
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DATA/DISK CONVERSION 





THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every industry—world-wide. 


Free test ¢ Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 
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CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 6000 formats including 3%”, 5%”, 8” disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 












Disk & Tape Conversion Services 


Or do it yourself with The File Analyst! It overcomes all file 
translation and transfer problems. Analyzes unknown files! 
Makes old files into perfectly structured import or 
client/server files! Search, remove & replace data/codes. 
Convert between any format, any database, any report 
generator. ASCII, delimited, EBCDIC, split, scan, verify, & 
more. Commercial and Professional editions used daily all 
over the world! 


THE FILE ANALYST RALPH GARNER ASSOCIATES, INC. 


“The Ultimate File Analyzer 99 Madison Ave., New York, NY 10016 
& Reformatter” Tel: 212-779-7667 
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EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to earn your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 


1-800-767-2427 ¢ 1-205-323-6191 
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3.5° FLOPPY DISK 
RELIABLE & DURABLE 
¢ We are a manufacturer licensed by Sony Corporation. 
¢ Our disks are all 100% Tested and Certified Error Free with guaranteed 
Clipping Level. 
e Available products: 2HD, 2DD, video tape, CD jewelry box. 
¢ Our own brand MEGA, OEM or bulk pack are also available. 
¢ Duplicators & wholesalers are welcome. 
YHC Cassette Ind. Ltd. INMARK IND. LTD. 
75 Saintsbury Square 1A Man Foong Industrial Bldg. 
Scarborough, Ont. 7 Cheung Lee Street, 
M1V 3K1 Canada Chai Wan, Hong Kong 
Tel: (416) 321-1179 Tel: (8522) 5582203 
Fax: (416) 321-8451 Fax: (8522) 8973700 
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FLOW CHARTS 


COBOL STRUCTURE CHARTS 


The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowcharting. PowerStructure will diagram 


your spaghetti code, do it in seconds, and free 
programmers for more important work. 
Now just $149. 


CyberMetrics 
5541 S. Marine Drive., Tempe, AZ 85283 
(602) 838-3310 
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FLOW CHARTS 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
dows; 500 shapes auto adjust in size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; click on a shape to ng up a sub-chart; 
import/export bitmaps and metafiles; Call for free 


trial disk. 
RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (970) 663-5767 FAX: (970) 669-4889 














FOREIGN LANGUAGES 


OVER 150 LANGUAGES 





Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 
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HARDWARE 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985. 


APPLE II® & MACINTOSH® 
SYSTEMS ¢ PARTS *e EXCHANGE REPAIRS 


Call for a Catalog... 800-274-5343 


INT’L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD ¢ BEDFORD, MA 01730 
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HEWLETT-PACKARD 
Buy — Sell — Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 E-mail : sales@dasher.com 
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HEALTH SOFTWARE 


PUT A DOCTOR IN YOUR PC 


NEW! Health software $39.95 (Reg. $79.95) 


Now the brains of a medical specialist can 
be at your fingertips. Learn your risk for 
common health problems and become 

health smart. Windows 3.1 Program. 


Introductory Cancer Screening Module 
1-800-327-3193 FAX 619-560-6570 





Inquiry 676. 


LANS 


Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via Serial, parallel, or Modems 
Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 
Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 
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THE BUYER’S MART 


SECURITY 








LASER CHECKS 
LASER CHECKS 


PERSONALIZED WITH YOUR NAME AND LOGO 
IN SAFETY BACKGROUND 
CALL (714) 773-5811 OR TOLL FREE 
1-800-252-6427 Fax 1-800-439-0158 
FOR SAMPLE (ETC.) 
:MAGNETIC ENCODING: 
MICR-COMP, Inc. 


689 S. State College Blvd., Suite A 
Fullerton, CA 92631 
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MANUFACTURING SOFTWARE 


Manufacturing Software 


E-Z-MRP™ is complete material requirements planning 
software for the PC. Includes bill of materials, material 
planning make/buy calculation, capacity planning, purchase 
orders, labor distribution, job costing, physical inventory, 
AutoCAD interface, and more. The best entry-level 
manufacturing solution. Complete for $2,995. Special Lite 
version for $995. Call for information. 


Manufacturing 


Alliance Software 


1-800-490-2520 





PROGRAMMING TOOLS 


dBASE file access from C++, Basic 
CodeBase gives complete database manage- 
ment with multi-user dBASE, FoxPro or 
Clipper file compatibility from C, C++, Basic 
or Pascal. Get visual design software and 
royalty free client-server. Unconditional 
money back guarantee! 


call Sequiter Software Inc. for details! 
403-437-2410 FAX 403-436-2999 


Inquiry 679. 


SECURITY 


Leaders in Software Security 
EVERLOCK and EVERKEY copy protection. 
Features include — Encryption, Serialization, 
Remotely resettable access flags, date limits, 
execution counts and network user limits - 
and much more! Free demo available. 


Call today and ask to purchase one of our low cost Trial Kits! 
Az-Tech Software, Inc. 
201 East Franklin St., Suite 11, Richmond, MO 64085-1883 
(800) 227-0644 ¢ (816) 776-2700 ¢ FAX (816) 776-8398 


THE ULTIMATE SOFTWARE SECURITY 
@ STOPCOPY family - UNCOPIABLE copy protection 
@ STOPVIEW software encryption 
@ NETLIMIT network license metering 
@ DOS, Windows, Macintosh, OS/2, support 
@ No source code changes required - for ANY of our prod- 
ucts in ANY environment 
@ Our products destroy ALL of our competition 
@ Call for FREE demo disk, or to discuss our products’ 
MANY options 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
800/TRY-ABBI 800/879-2224 © 301/871-1094 © FAX:301/460-7545 
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Cop’s CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 








KEY-LOK™ SECURITY 


Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 


MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
1-800-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 
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SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Software!! From manuals and binders to mailers and shippers 


LABELS « LABELS ¢« LABELS 


For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


eeeFREE CATALOGeee 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
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CRYPKEY SOFTWARE LICENSING SYSTEM 


“Software Copy Protection with NO Hardware Key and NO Disk Key’ 
CrypKey is software copy protection that is 
* completely secure from any disk copy program 
¢ completely compatible wtih MSDOS, MS WINDOWS, 
WIN 95, WIN NT 
* completely compatible with CD-ROM, BBS, or Internet 
distribution! 
* customer friendly — no disk key, no hardware key, less 
support calls 
CrypKey can increase your software sales by allowing you to 
sell your program 
¢ by increments — sell add-on software options or levels to 
your customers 
¢ by number of runs — e.g. sell 100 calculations for $100.00 
¢ by time period — e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd. - engineering and 
software since 1972. 


Kenonic Controls Limited 
7175-12th Street South East 
Calgary, Alberta, Canada T2H 2S6 
(403) 258-6200 ¢ fax: (403) 258-6201 
INTERNET: crypkey@kenonic.com 
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Inquiry 684. 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 


For the PC, PC LAN, S/36, AS/400. 


FREE 30 day trial 
Computer Keyes Tel: 206-776-6443 
21929 Makah Rd., Fax: 206-776-7210 
Woodway, WA 98020 USA: 800-356-0203 





SOFTWARE/ENGINEERING 


EXPERIMENTAL DATA FITTING 


SCIENTIST™ is the leader in experimental data 
fitting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms — 


also splines and interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $395. Model libraries also available. 


MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 
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SOFTWARE/ENGINEERING 
New LOW COST SPICE Tools 


Introducing ICAP/4Lite 
Affordable SPICE 


Experience Analog and Mixed signal simulation 
like you ve never seen before 


‘Just like being at the Bench.” 
includes: 
e New IsSpice4; Real Time Interactive Display 
e UNLIMITED Circuit Size! 
e Integrated Schematic Editor 
e 







Model Libraries, more than 500 Parts 
Windows, Windows NT 


Full SPICE programs starting at $95. Complete 
systems with schematic entry, IsSPice4, models, 
and waveform graphics only $595. 











Call or Fax for your Free Demo kit 
P.O. Box 710, San Pedro, Ca 90733-0710 


Tel (310) 833-0710 intusoft 


FAX (310) 833-9658 






Inquiry 686. 


SpiceAge*4W 
Windows Analog Circuit Simulator 

The following and MUCH MORE are included!: 

® AC, DC, Transient, Fourier, Temperature, Monte Carlo, and 
Worst case analyses ® Transmission line primitive @ Fully 
expandable library @ Analog & digital components @ Graphical 
real time @ Group delay @ Plot X-Y loci ® Component 
sweeping @ Concurrent analysis @ Starting at $895 @ Call for 


Free Demo 
Tatum Labs, Inc. 


1287 N. Silo Ridge, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 
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SOFTWARE/GRAPHICS 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCIl, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, lIOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 


Guaranteed to read all raster images in existence 
in the listed formats! 


** Import, export, scanning, conversion, compression 
x Printing, display, image processing 

* Supports all languages 

* Fax formats and multi-page images 

* Rotate, zoom, scale, color reduction 

x Thumbnails, sharpen, special-effects 

% Windows, NT, WinPro Gold 32, VBX, VBX32 

* Watcom, 0S/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Westborough, MA 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 
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Autodesk’s DWG OEM 


@ Programmers’ Toolkit to Read/Write AutoCAD DWG 
& DXF Files. 

@ Object oriented, modular, database-like access to 
CAD data. 

@ View, Print, Plot and Pick Modules. 

@ Available for C/C++ for DOS, X-DOS, Windows, Sun, 
and other Unix systems. 


Autodesk OEM Sales 


1301 Marina Village Parkway, Alameda, CA 94501 
Phone: (510) 337-7203 Fax: (510) 523-2880 
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SOFTWARE/GRAPHICS 


DbCAD dev 1.3 DLLs 
Create, select, edit, import (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 
graphic DBF). Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 


Channel inc. U.S.A. 
+617-863-0068 
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CAD Developers Kit 


TG-CAD Professional 5.5, a ‘C’ Win/DOS SDK. 

Read/Write/View PCX/GIF files & DXF to R12. Create 
fonts & text. Ray Tracing & Shading. Hundreds of 2D & 
3D routines. Comes as DOS Lib., Win Lib. & Win DLL. 


Source available. Free Technical White Paper 
available. Call or write today. 


Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 


800-635-7760, Fax 214-423-7288 
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“LEADTOOLS does image manipulation 
and does it right!” | syt Magazine, 2/95 
Discover what Kodak, Corel, Delrina and over 2500 
developers, publishers and OEMs already know: LEAD 
offers the fastest and most complete image com- 

pression and manipulation SDK on the market. 


Three Toolkits In One! 










Introducing LEADTOOLS version 5, offering three 
toolkits for the price of one: 1) image format support, 
conversion and compression, 2) image processing 
and, 3) all NEW BITONAL toolkit. Includes royalty-free 
runtime, virtual memory management for unlimited 
image size, free technical support, online help, sample 
programs with source code, over 40 image processing 
functions, and CMP, the virtually lossless image 
compression format. 


Call today for FREE imaging application 
built with LEADTOOLS 5! 


800-637-1835 
LEAD 
TECHNOLOGIES 


iNCORPORATED 















900 Baxter Street Charlotte, NC 28204 © 704-332-5532 Fax: 704-372-8161 
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SOFTWARE/MATHEMATICS 





ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 


e Linear programs up to 3000 by 15000 
e Mixed-integer and discrete linear programs 


¢ Nonlinear objective and quadratic programs 
e Transportation and Transshipment models 


Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria, VA 22309 
(703) 360-7600 Fax (703) 360-7654 
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SOFTWARE/SCIENTIFIC 


VT —X Scientific Desktop Publishing 

¢ Scalable Fonts Font effects * Typeface customization 

¢ Equations * Tables * Graphics ¢ Foreign languages 

¢ Multi-lingual spell & hyphenation « IDE * On-line help 

¢ Dos, Dos-32 and Windows versions * From $199 

“TEX of Tomorrow’—Notices of AMS, March 1991 
Call now fora FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 
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SOFTWARE/VOICE/FAX 


Computer Telephony ‘C’ Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your ‘C’ 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free: Best value. 
Also available: Windows based application generator. 


ITl SOFTWARE 
Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 


Fax-On-Demand: 514-835-2216, E-mail: ggagnon@cam.org 
Check our home page: http:/Avww.cam.org/~ggagnon 



















TOOLS/UTILITIES 


REGISTRATION MANAGER is a powerful utility 
that provides for the automatic remote registration 
of your software. It can significantly (up to 100%) 
increase response rates. You select the level of 
encouragement, from gentle reminder to full copy 
protection. Also includes a database manager to 
keep track of your user demographics. 


StanBrite SOFTWARE 

124 Country Club, Stansbury Park, UT 84074 
(801) 882-3546 fax +801-882-3017 
E-mail: 72723.1157 @compuserve.com 
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UNIX FOR PCS 


LiINU* RELEASE 1.1 


52 bit Unix compatible OS for 386, 486, 586’s 


Includes C, C++, Obj. C, Pascal, smalltalk, Perl.X11 R6, TCP/IP, 
UUCP, PPP, Slip, NFS, VI, emacs, Openlook, plus much more. 
Supports: SCSI, IDE, ESDI, MFM, VGA, $3, CGA, CD-Rom, 
Soundblaster, full man pages, 600 pg. manual included. “Full 
Internet support” $59.95 on CD-ROM, $69.95 on disks, Dr. 
Linus Book $49.95. 


Linux Systems Labs, 49884 Miller Ct. Chesterfield, MI 48047 
(800) 954-2938, (810) 716-1700, fax (810) 716-1703 
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VIDEO CAPTURE 


Capture with Digital Fotovix 


Tamron’s |||IS-D captures 35 mm film in under 10 seconds. 
Database images, add them into your multimedia 
presentations or make your own product catalogues. 
Modem images to clients or capture for FPO purposes. 
Grab other video sources through IIIS-D’s S-video input. 
Photoshop Plug-in and driver software included. 


Tamron Industries 
99 Seaview Blvd., Port Washington, NY 11050 


516-484-8880 
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WINDOWS 
*FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 
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THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 


and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 
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There Are 275,000 
Good Reasons to 
Advertise in the 


BYTE Deck! 


The BYTE Deck mails to a select 
eroup of 275,000 BYTE 
subscribers who are proven 
direct market buyers. 

In fact, BYTE subscriber surveys 
show that many readers prefer to 
buy through the mail order/ 
direct channel: 


Direct Channel Preference for 
Purchases of: 


Software 69% 


Computer Systems 63% 
Peripherals 62% 

















Source: 1994 Subscriber Study 


The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with more 
than 1,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 
organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 


Call Brian Higgins today at 
(603) 924-2596 or 

fax your order to 

(603) 924-2683. 


The BYTE Reader: 
Simply the Best 


HVIRIDECKS 
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~ Jo order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 
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INNOVENTION INDUSTRIES INC 225 


INTEGRAND RESEARCH 189 
INTEK TECHNOLOGIES 125 
INTEL CORP 12-13 
INTEL CORP (N.A.) 40A-D 
INTERGRAPH CORP 117 


Phone No. 


205-430-4030** 
205-430-4030** 
205-430-4030** 


800-637-8034 
800-637-8034 


800-980-0374 
800-328-2779 


800-433-7855 


800-433-7848 
800-433-8089 
800-247-2328 
800-695-4005 
800-283-4759 
619-448-2888 


800-DIGITAL 
408-366-8933 


800-322-4378 


+972-4-516111 
510-656-3400 


+49 221 529666 
+31 20 696.60.65 


+39 35 201003 
800-EXABYTE 


+49-89-539800-20 
+886-2-718-2782"* 


714-448-7750 


800-U4FRAME 
ext 637 


800-472-6183 


514-337-6893 
800-328-1128 
800-846-2058 
800-846-4289 
510-471-6442 


+44-(0)1364-53071 


800-964-1066 
800-353-2215 


+81-3-3661-9147** 


520-634-7515 


416-496-2200 


800-IBM-3333 
ext FA 101 


703-648-3326** 
703-648-3326** 


800-943-0292 
818-842-7277 
+49-69-236929 
+49-69-236929 
416-636-0052 
209-651-1203 


404-815-5283 
ext 3510 


800-538-3373 
800-538-3373 
800-763-0242 





Inquiry No. Page No. 
517-518 INTERGRAPH CORP 401S 6 
405-406 INTERSOLV 132DM 11 

161 1O TECH 225 
140 JAMECO ELECTRONICS 209 
, JDR MICRODEVICES 221 

162 KILA 225 
81-82 |= KINGSTON TECHNOLOGY 63 
187-188 KUREO TECHNOLOGY INC 230 
152-153 LA TRADE 210 
163 LAHEY COMPUTER SYSTEMS 229 
533-534 LANNET DATA COMM 

(INT’L & CD) 161 
541-542 LOCUS COMPUTING (INT'L) 11 


127-128 


150 
143-144 


172-173 


* 


239-240 


519 
522-523 
156 


164 
520-521 
536 
141-142 
185 

86 

253 
255-256 


192 

513-514 
515-516 
237-238 


* 


87-88 


MAXTECH CORP (N.A.) 119 
MCGRAW-HILL 122 
MCGRAW-HILL BOOKSTORE 160 
MCGRAW-HILL BOOKSTORE ‘191 
MEGAHERTZ CORP (N.A.) 21 
MENAI CORP 190 
MICRO 2000 208 
MICRO SOLUTIONS 

COMPUTER PRODUCTS 215 
MICROCAL SOFTWARE INC _—-230 
MICROGRAFX 135 
MICRO-INTERNATIONAL INC 97 
MICRON COMPUTER Cll-1 
MICROSTAR LABORATORIES 225 
MICROTOUCH 
MICROWAY 187 
MINOLTA GMBH 401S 12 
MINUTEMAN 401S 16 
MIPS DATALINE AMERICA INC 220 
MITAC INT’L CORP (INT'L) 71 
MITSUBISHI MOTOR 

SALES OF AMERICA (U.S.) 129 


MKS / MORTICE KERN SYSTEMS 118 
MORNING STAR TECHNOLOGIES 96 


MOTOROLA 112-115 
My 

NATIONAL INSTRUMENTS 229 
NATIONAL INSTRUMENTS — 40IS 13 
NETWORKS ON-LINE (SO) 222 
NEVADA COMPUTER 217 
NEWVOICE 223 
NIKKEI BUSINESS PUB 174 
NOBLENET 106 
NSTL 157 
Ve) 

OBJECT MANAGEMENT LAB 229 
OLIVETTI S.P.A. (INT'L) 8-9 
OLIVETTI S.P.A. (INT'L) 38-39 


OMNICOMP GRAPHICS CORP 95 
ON TIME MARKETING 132DM 6 
OPTIQUEST 61 


OSBORNE MCGRAW-HILL 120-121 
PACIFIC COAST MICRO 213 


PANASONIC COMMUNICATIONS 79 
& SYSTEMS 


PC EXPO / NEW YORK 
PC SHOW '95 (INT'L) 


127 
222 


Phone No. 


205-730-5499 


800-547-4000 
ext 140 


216-439-4091 


800-831-4242 
800-538-5000 


303-444-7737 
800-435-1850 
604-433-7715 


800-433-3726 
800-548-4778 


+972-3-645-8458 
+44-(0)1442871774 


201-579-3630 


212-512-4100 
212-512-4105** 


800-LINKING 
ext 4316 


800-GAMELON 
800-864-8008 


800-295-1214 
800-969-7720 
800-877-3040 
800-967-5667 
208-465-3434 
206-453-2345 


227 800-MICROTOUCH 


508-746-7341 
+49-511-7404-401 
214-446-7363 
800-898-8560 
+886-2-501-4265** 


519-884-2251 
800-558-7827 


512-794-0100 
512-794-0100 


800-982-2926 
703-648-0585 
212-867-3414 
508-460-3456** 
610-941-9600 


800-6789-OML 
+39-125-52-48-13 
+39-2-4836-2920 
713-464-2990 
+49-40-437472 
909-468-3750 
800-822-8158 


619-581-6040 


800-742-8086 
ext PD 


800-488-2883 


ADVERTISER CONTACT INFORMATION 








Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. 
155 PC’S COMPLEAT 206-207 508-624-6400 | 175-176 SIGMA TECH SOFTWARE 224 818-368-6132 V 
-368- # ILICON N.A. NA 1 -800- | 
89 PERSOFT INC 145 800-368-5283 SILICON GRAPHICS (N.A.) 64 800-800 toh 169 VIDEX INC 993 503:758-0501 
eae ee, Cnn eLe MCRD eters 407 VISUAL COMPONENTS INC 132DM 2 800-884-8665 
49 PKWARE INC ve 414-354-8699 227-228 SMITH MICRO SOFTWARE INC 91 714-362-2345 pda at ematy eat 
400. PKWARE INC 132DM8 414-354-8699 lke ha a eee baci 
SYSTEMS INC 132DM 4 212-571-3434 | 121-122 SOFTWAY AMERICA INC 46 303-670-5345 ‘at Tee GH 

402 POWERSOFT CORP 132DM 18 800-395-3525 | 243-244 SOLID COMPUTER GMBH | 98A +49-89-3159146" & QUINN (N.A.) 64NA 9 206-217-7100 

251 STAR GATE iabiampnen 90 800-782-7428 941.949 WIBU (US,) 98 921-570-3497 

wate Srmeckcoweseno ft semen | 1 WREDOGINA) || enema 
93 QLOGIC CORP me | ONSOL- tes ; B00 ee p31 | 149 WORLDWIDE TECHNOLOGIES 218 215-922-0116" 
166 QUALSTAR CORP 227 800-468-0680 ee a Stoo is 
219-220 QUARTERDECKOFFICESYS 89 310-392-9851 | | SUNSOET UA pera a, anise Z 
255-256 QUATECH INC 200 800-553-1170 a : 106 ZEOS INTERNATIONAL 66-67 800-554-5226 

Ke T 170 Z-WORLD ENGINEERING 227 916-757-3737 
245-246 RAIDTEC CORP 94 404-664-6066 111-112 TADPOLE TECHNOLOGY 37 800-232-6656 | * Correspond directly with company. 
95 RAINBOW TECH 132 800-852-8569 201-202 TALKIE 228 800-TALKIE-4 ** Indicates FAX Number 
* RAINBOW TECH (N.A.) 132A-B 800-852-8569 168 TALKING TECHNOLOGY INC 224 800-685-4884 aauiscal Edin Dediil 
; ‘ TEKTRONIX Fi : . egiona ition Definitions: 
181-182 RCI 224 800 ase en oa e et aad ye as CD — Ads only appear in Canada Edition 
DM — Ads only appear in Demographic Edition 

148 RECORTEC INC 219 800-729-7654 535 TELEDAPTER SYSTEMS INC (SO)222 800-997-7762 EUROPE — Ads only appear in Europe Edition 
167 RHETOREX INC 224 408-370-0881 99-100 TEXAS INSTRUMENTS 22-23 800-TI-TEXAS IS/INT’L — Ads only appear in International Edition 
145-146 ROSE ELECTRONICS 230 800-333-9343 | 101 TOSHIBA AMERICA INC 2-3 800-457-7777 | MW-Ads only appear in Midwest Region Edition 

171. TRIVALLEY TECHNOLOGY INC 225 510-447-2030 | N.A.— Ads only appear in North America Edition 

S NE — Ads only appear in Northeast Region Edition 
417 SAMSUNG ELECTRONICS 110 901-229-4053 U PC — Ads only appear in Pacific Coast Region Edition 
SO - Ads only appear in Southern Region Edition 

221-222 SAMTRON DISPLAYS INC (N.A.) 73 310-537-7000 | 299 UNITED EDUCATION CENTERS 228 800-877-4889 | U.S.—Ads only appear in U.S. Edition 
225-226 SCEPTRE TECHNOLOGIES 81 800-788-2878 ext28 | WORLD -—Ads only appear in World Edition 








BYTE ADVERTISING SALES STAFF 


Diane Lieberman, Director, Sales Operations, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND EAST COAST MIDWEST NORTH PACIFIC SOUTH PACIFIC 
ME, NH, Upstate NY, VT, MA, Bl, CT, NY, NYC, Nu, DE, DC, MD, PA, VA IL, MO, KS, IA, ND, SD, MN, NORTHERN CA, OR, ID, MT, WY, UT roy CALIFORNIA, 
ONTARIO Michael Feinberg (212) 512-4811 WI, NE, IN, Mi, OH Roy J. Kops (415) 513-6861 Beth Dud 14 140 
CANADA & EASTERN CANADA Susan Rastellini (617) 860-6265 Lori Silverstein (614) 899-4908 James Bail (603) 924-2662 fo Thies a ) an 
Sanford L. Fibish (617) 860-6344 McGraw-Hill Publications Ed Ware (603) 924-2664 SILICON VALLEY, HI, WA, AK, ark Speros (714) 753-8140 
Merle Model (617) 860-6221 1221 Avenue of Americas—28th Floor McGraw-Hill Publications W. CANADA Brad pre (603) 924-2574 
McGraw-Hill Publications New York, NY 10020 921 Eastwind Drive, Suite 118 James Bail (603) 924-2662 McGraw-Hill P once 
24 Hartwell Avenue FAX: (212) 512-2075 Westerville, OH 43081 McGraw-Hill Publications ees Cra uite 290 
Lexington, MA 02173 FAX: (614) 899-4999 1900 O'Farrell Street, Suite 200 ee a casei) 
FAX: (617) 860-6899 SOUTHEAST San Mateo, CA 94403 : (714) 753-8147 

NC, SC, GA, FL, AL, TN, MS, AR, LA, SOUTHWEST, FAX: (415) 513-6867 
NATIONAL ACCOUNTS KY, WV ROCKY MOUNTAIN 
Jonathan Sawyer (603) 924-2665 MaryAnn Goulding (404) 843-4782 CO, OK, TX 
BYTE Publications Margot L. Swanson (603) 924-2651 Jennifer Walker (214) 701-8496 
One Phoenix Mill Lane McGraw-Hill Publications Kevin Lary (603) 924-2527 
Peterborough, NH 03458 4170 Ashford-Dunwoody Rd., Suite 520 McGraw-Hill Publications 
FAX: (603) 924-2683 Atlanta, GA 30319 14850 Quorum Dr., Suite 380 

FAX: (404) 252-4056 Dallas, TX 75240 

FAX: (214) 991-6208 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/Software Showcase BYTE Deck EURO-DECK Regional Advertising Sections 
The Buyer's Mart/Classifieds Brian Higgins (603) 924-2596 Joseph Mabe (603) 924-2533 Brian Higgins (603) 924-2596 
Northern U.S.: Mark Stone (603) 924-2695 BYTE Publications BYTE Publications BYTE Publications 

Southern U.S.: Ellen Perham (603) 924-2598 One Phoenix Mill Lane One Phoenix Mill Lane One Phoenix Mill Lane 

BYTE Publications Peterborough, NH 03458 Peterborough, NH 03458 Peterborough, NH 03458 

One Phoenix Mill Lane 

Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4BR, England, Tel. +44 171 4956780, Fax: +44 171 4956734 


UNITED KINGDOM, BENELUX GERMANY, SWITZERLAND, ITALY, FRANCE, SPAIN, TAIWAN JAPAN SINGAPORE, INDIA, 

Gary Lucas (+44 171 495 6780) AUSTRIA PORTUGAL, SCANDINAVIA Janet Wang : Hirokazu Morita INDONESIA, PAKISTAN, 
Jonathan McGowan Jiirgen Heise Zena Coupé, Amanda Blaskett Third Wave Publishing Corp. Japanese Advertising PHILIPPINES, OTHER ASIAN 
(+44 171 495 6781) McGraw-Hill Inc. A-Z International Sales Ltd. 2nd Fl., No. 19-2, Lane 231 Communications, Inc. AND PACIFIC COUNTRIES 
McGraw-Hill Inc. Liebigstrasse 19 70 Chalk Farm Road Fu Hsing North Road Three Star Building JanetWang 

34 Dover St. D-60323 Frankfurt London NW1 8AN Taipei 105, Taiwan 3-10-3 Kanda Jimbocho Third Wave Publishing Corp. 
London W1X 4BR Germany England R.0.C. Chiyoda-ku, Tokyo 101 2nd Fl., No. 19-1, Lane 231 
England Tel: +49 69 7140 7140 Tel: +44 171 2843171 Tel: +886 2 7136959 Japan Fu Hsing North Road 

FAX: +44 171 4956734 FAX: +49 69 7140 7146 FAX: +44 171 2843174 FAX: +886 2 7189467 Tel: +81 3 32614591 Taipei 105, Taiwan 


: 1612 R.O.C. 
ISRAEL HONG KONG ee Tel: +886 2 7136959 ext. 226 


DARA International Third Wave Publishing Corp. Phil Bush 
41 Ravutski Unit 2, 6F Hing Wah Center National Advertising Services MALAYSIA 


; 82-84 To Kwa Wan Road 3 H.K. Lim 
oa Kowloon, Hong Kong De ee Servex (Malaysia) Sdn. Bhd. 


Subscription Customer Service bag) eee Tel: +852 764 3830 C—O 5th Floor, Bena Tower 


: FAX: +852 764 3857 i 160, Jalan Ampang 
U : S. 1 -800-232-2983 aaa : ao aoe — 50450 Kuala Lumpur 


Outside U.S. +1-609-426-7676 re ech oa Malaysia asoo 
—— JES Media International FAX: +60 3 2624591 
For a New Subscription ye te 
U.S. 1-800-257-9402 Kangdong-Gu 


Seoul 134-070, Korea 


Outside U.S. +1-609-426-5526 Tel: +82 2 4813411 


FAX: +82 2 4813414 
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INDEX TO ADVERTISED PRODUCTS 





For FREE product information from individual advertisers, circle the 
corresponding inguiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 








Category No. Category No. Category No. 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
171 TRI VALLEY TECHNOLOGY INC 225 | 141-142 NEVADA COMPUTER 217 
ef A 4 D WA a” E 106 ZEOS INTERNATIONAL 66-67 | 155 PC’S COMPLEAT 206-207 
149 WORLDWIDE TECHNOLOGIES 218 
1 ACCESSORIES /SUPPLIES 6 DATA ACQUISITION 
: iTaRO CEE 64. 159 GAGE APPLIED SCIENCES INC 25 | 15 MEMORY/CHIPS/ 
179 IERC 293 190-191 INNOVENTION INDUSTRIES INC 225 UPGRADES 
bea ee apeeersaee = 129-130 ADVANCED MICRO DEVICES (N.A.) 64NA 2-3 
205-206 CAMELEON TECHNOLOGY INC 226 
2 ADD-IN BOARDS 94 QUATECH INC 200 | 537 ~~ CPU & MEMORY EXCHANGE CLUB (PC) 222 
205-206 CAMELEON TECHNOLOGY INC 226 138-139 FIRST SOURCE INT'L 214 
140 JAMECO ELECTRONICS 209 * INTEL CORPORATION 12-13 
237-238 OMNICOMP GRAPHICS CORPORATION 95 53 DIAGNOSTIC EQUIPMENT ‘ INTEL CORPORATION (N.A,) 40A-D 
94 QUATECH INC 200 | 150 = MICRO 2000 208 | 440 JAMECO ELECTRONICS 209 
174 STAR GATE TECHNOLOGIES 224 152-153 LA TRADE 210 
168 TALKING TECHNOLOGY INC 224 7 DISK & OPTICAL DRIVES 149 WORLDWIDE TECHNOLOGIES 218 
177-178 GRANITE DIGITAL 226 
3 BAR CODING 81-82 | KINGSTON TECHNOLOGY 63 | 16 MISCELLANEOUS 
169 VIDEX INC 223 143-144 MICRO SOLUTIONS COMPUTER PRODUCTS 215 
218 PANASONIC COMMUNICATIONS & SYSTEMS-_79 HARDWARE 
90-91 PINNACLE MICRO 7 114 CALIFORNIA PC PRODUCTS INC 185 
4 COMMUNICATIONS J 203-204 HOE! SANGYO CO LTD 226 
78 INTEGRAND RESEARCH 189 
a. ee i | 9 FAX BOARDS/MACHINES - MOTOROLA 112-115 
Se se caaatiem 35 | 249-250 BUROBOTICS 100 | 154 PACIFIC COAST MICRO 213 
rae EG ecHEcE 993| 227-228 SMITH MICRO SOFTWARE INC 91 
527-528 ERGOTRON EUROPE (INT'L) 21 17 MODEMS / MULTIPLEXORS 
533-534 LANNET DATA COMMUNICATIONS (INTL) 161 | 20 GRAPHICS TABLETS/MICE/ | 249-250 BuROBOTICS 100 
115 MEGAHERTZ CORPORATION (N.A.) 21 PEN INPUT j JDR MICRODEVICES 291 
254 MORNING STAR TECHNOLOGIES 96 we DESIGN TECHNOLOGY 94 127-128 MAXTECH CORP (N.A.) 119 
536 NETWORKS ON-LINE (SO) 222 115 MEGAHERTZ CORPORATION (N.A.) 21 
185 = NEWVOICE 223 227-228 SMITH MICRO SOFTWARE INC 91 
181-182 RCI 2241411 KEYBOARDS 174. STAR GATE TECHNOLOGIES 224 
167 = RHETOREX INC 224 | 483-184 ELMA ELECTRONIC 996 | 535. TELEDAPTER SYSTEMS INC (SO) 222 
eee oe ae | 460 HOOLEON CORPORATION 225 
175-176 SIGMA TECH SOFTWARE 224 
243-244 SOLID COMPUTER GMBH 98A 18 MONITORS & TERMINALS 
540 SOLID COMPUTER GMBH (INT'L) 119 | 42 LAN HARDWARE 127-128 MAXTECH CORP (N.A.) 119 
123° SPRINT (N.A.) 64NA6-7 | 439-134 CYBEX CORPORATION 205 | 180 = MICROTOUCH 227 
251 STAR GATE TECHNOLOGIES 90 | 495-136 CYBEX CORPORATION 216 «117 SAMSUNG ELECTRONICS 110 
me, ORT TECHNOLOGIES 224 | 504-505 CYBEX CORPORATION (INT'L) cil | 221-222 SAMTRON DISPLAYS INC (N.A.) 73 
207-208 STARTECH COMPUTER PRODUCTS 223 | 507-528 ERGOTRON EUROPE (INT'L) > 102-103 VIEWSONIC 55 
533-534 LANNET DATA COMMUNICATIONS (INT’L) 161 19 MULTIMEDIA/CD-ROM 
93 QLOGIC CORPORATION 44 J 
5 COMPUTER SYSTEMS 194-195 BOXLIGHT CORPORATION 227 
116 AT&T GLOBAL INFO SOLUTIONS (N.A.) 38-39 109 CREATIVE LABS INC 59 
64-65 | AUSTIN COMPUTER SYSTEMS 1022 43 LAPTOPS & NOTEBOOKS 203-204 HOEI SANGYO CO LTD 226 
120 BTG 107 | 209-210 CORPORATE UPGRADES 226 | 223-224 PROXIMA CORPORATION 68 
: DELL COMPUTER CORP (N.A.) Clll 524 FIRST INTERNATIONAL COMPUTER 40IS 2 . SILICON GRAPHICS (N.A.) 64NA 1 
: DELL COMPUTER CORP (N.A.) civ |. JDR MICRODEVICES 994 
74 DIGITAL EQUIPMENT CORPORATION 16-17 427-128 MAXTECH CORP (NA) 119 
: GATEWAY 2000 28-29 | 939-240 MICRO-INTERNATIONAL INC 97 20 PRIN TERS/PLOTTERS 
' GATEWAY 2000 48-49 = 595 ~— MITAC INTERNATIONAL CORP (INT'L) 71 | 502 = COMPUTER FRIENDS 401S 18 
119 IBM RS/6000 (N.A.) “64NA 11 | 155 PC'S COMPLEAT 206-207 214-215 DATAPRODUCTS 85 
: INTEL CORPORATION 12-13 | 995.096 SCEPTRE TECHNOLOGIES 81 | HEWLETT-PACKARD 31 
: INTEL CORPORATION (N.A.) 40A-D = 111-112 TADPOLE TECHNOLOGY 37 | | HEWLETT-PACKARD 53 
162 KILA 225° 99.100 TEXAS INSTRUMENTS 92.03 | 519 = MINOLTA GMBH 40IS 12 
110 MICRON COMPUTER Cll-1 494 TOSHIBA AMERICA INC 2.3 513-514 OLIVETTIS.P.A. (INT'L) 8-9 
255-256 NSTL 157 113 WINBOOK (N.A.) 11 98 TEKTRONIX 42-43 
515-516 OLIVETTI S.P.A. (INT'L) 38-39 106 ZEOS INTERNATIONAL 66-67 
154 PACIFIC COAST MICRO 213 
155 PC’S COMPLEAT 206-207 21 PROGRAMMABLE 
148 RECORTEC INC 219 | 14 MAIL ORDER HARDWARE 
* SILICON GRAPHICS (N.A.) 64NA 1 131 COMPUTER DISCOUNT WAREHOUSE 202-203 -«=/—«4509-510 FAST HARDLOCK 40IS 5 
196 SILICONRAX 225 | 132 COMPUTERLANE UNLTD 7 a JDR MICRODEVICES 221 
111-112 TADPOLE TECHNOLOGY 37 | 140 JAMECO ELECTRONICS 209 | 95 RAINBOW TECHNOLOGIES 132 
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Category No. Category No. Category No. 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
241-242 WIBU 98 | 408-409 VISUAL NUMERICS 132DM 14 
170 Z-WORLD ENGINEERING 227 41 SECURITY 
61-62 | ALADDIN KNOWLEDGE SYSTEMS 56 
32 ENTERTAINMENT 506-507 ELIASHIM MICROCOMPUTERS 40lS 14 
56 RAID DRIVE ARRAYS 126 CREATIVE MINDS a7. | Oe ER 4018 20 
137. DISTRIBUTED PROCESSING TECHNOLOGY 204 oe Ris oe te 
245-246 RAIDTEC CORPORATION 94 
33 GRAPHICS 96 SOFTWARE SECURITY 46 
71 COREL VENTURA 5 35 | 241-242 WIBU | 98 
22 SCANNERS/OCR/ 72 COREL VENTURA DRAW 5 50 
DIGITIZERS 186 EMATEK GMBH 229 45 UNIX 
66-67 BELL & HOWELL INC 1 ee ee ne ; COPIA INTERNATIONAL LTD 152 
* DATA FOCUS 132DM 9 
156 MIPS DATALINE AMERICA INC 220 
529-530 DISTINCT CORPORATION 40IS 10 
Pa Sprinkle Peres 223-224 PROXIMA CORPORATION 6B | FRAME TECHNOLOGY (N.A) - 
509-510 FAST Tabi oek " ae ne ia TID INT inka ene S 
- 40lS 17 
95 RAINBOW TECHNOLOGIES 132 35 MAIL ORDER 247-248 ICL (EMBLA) 98 
241-242 WIBU 98 131 COMPUTER DISCOUNT WAREHOUSE —. 202-203 517-518 INTERGRAPH CORPORATION 40IS 6 
503 COMPUTER QUICK 40IS 8 541-542 LOCUS COMPUTING (INT'L) 11 
121-122 SOFTWAY AMERICA INC 46 
23 TAPE DRIVES 36 MATHEMATICAL/ ' SUNSOFT (N.A.) 64NA 12 
531-532 COMBYTE INC (INT'L) CIV 104. WALKER, RICHER & QUINN (N.A.) 64NA 9 
234 DATASONIX 88 STATISTICAL 
75-76 EXABYTE CORPORATION 19 511 GREY MATTER LTD 40IS 9 
143-144 MICRO SOLUTIONS COMP PROD 215 | 464 NATIONAL INSTRUMENTS 99 | 46 UTILITIES 
166 QUALSTAR CORP 227 | 465 PERSONAL TEX 909 «| «(126 CREATIVE MINDS 147 
97 STATSOFT 105 | 150 MICRO 2000 208 
92 PKWARE INC 148 
408-409 VISUAL NUMERICS 132DM 14 
24 UPS/POWER 400 PKWARE INC 132DM 8 
MANAGEMENT 219-220 QUARTERDECK OFFICE SYSTEMS 89 
63 AMERICAN POWER CONVERSION 32-33 | 37 MISCELLANEOUS 
522-523 MINUTEMAN 40IS 16 SOFTWARE 
Siege PQUES! of |. ON TIME MARKETING 132DM 6 ~ one 
' COPIA INTERNATIONAL LTD 152 
529-530 DISTINCT CORPORATION 401S 10 
189 FUZIWARE INC 230 
S OFT WA RE nd - apebiel _— VICES , 230-231 ICONOVEX INC (N.A.) 83 
“ 7 | 487-188 KUREO TECHNOLOGY, INC 230 
AMERICA ONLINE (U.S.) : 86A-B_ | 4148 = MENAICORPORATION 190 
25 BUSINESS 450 BIX 241 172-173 MICROCAL SOFTWARE INC 230 
213, = COMPUSERVE 75 | 113 WINBOOK (N.A.) 11 
E iat” ne 216 DELPHI INTERNET SERVICES 93 
‘ 235-236 GALACTICOMM INC 98C 
229. —~PSI(N.A.) 71 | 48 WORD PROCESSING/DTP 
27 COMMUNICATIONS/ Ge ss 
NETWORKING 39 OPERATING SYSTEMS 230-231 ICONOVEX INC (N.A.) 83 
147 AVALAN TECHNOLOGY 220 219-220 QUARTERDECK OFFICE SYSTEMS 89 
193 CLARK DEVELOPMENT CO INC 228 
529-530 DISTINCT CORPORATION 40IS 10 
138-139 FIRST SOURCE INT'L 214 | 40 PROGRAMMING ia E N E, nt A L 
247-248 ICL (EMBLA) 98 LANGUAGES/TOOLS 
198-199 ICL (EMBLA) 228 | 69 COMPUTER ASSOCIATES - VISUAL OBJECT 47 
541-542 LOCUS COMPUTING (INT'L) 11 70 COMPUTER ASSOCIATES - UNICENTER 131 49 BOOKS/PUBLICATIONS 
89 PERSOFT INC 145 * COPIA INTERNATIONAL LTD 152 68 BYTE ON CD ROM 151 
227-228 SMITH MICRO SOFTWARE INC 91 186 EMATEK GMBH 909 «| «* BYTE 20TH ANNIVERSARY 137 
: SUNSOFT (N.A.) 64NA12 | 544 GREY MATTER LTD 4s9 | * BYTE BACK ISSUES 40IS 19 
201-202 TALKIE 228 540 HUMMINGBIRD COMMUNICATIONS ' BYTE EDITORIAL SURVEY 184 
104 WALKER, RICHER & QUINN (N.A.) 64NA 9 LTD (INT'L) 40Is17 | * BYTE EURODECK 129 
403-404 INNOVATIVE SOFTWARE 132DM7 | * BYTE EURODECK 40lS 12 
538-539 INNOVATIVE SOFTWARE (INT'L) ma 1? BYTE NETWORKING ON DISK 154 
28 DATA ACQUISITION 124-125 INTEK TECHNOLOGIES 125 83 MCGRAW-HILL BOOKSTORE 160 
520-521 NATIONAL INSTRUMENTS 40IS 13 | 495-406 INTERSOLV 132DM 11 217 MCGRAW-HILL BOOKSTORE 191 
163. LAHEY COMPUTER SYSTEMS 229 * OSBORNE MCGRAW-HILL 120-121 
' MICROWAY 187 
29 DATABASE 
84 MKS / MORTICE KERN SYSTEMS 118 
157. COMPUTERWISE a2 ee yee ‘ag 51 MISCELLANEOUS 
403-404 INNOVATIVE SOFTWARE 132DM 7 ' AMERICAN LUNG ASSOCIATION (NE,MW) — 222 
— sient nai Ae ot wen iene ' BYTE MOBILE OFFICE SWEEPSTAKES (U.S.) 161 
30 EDUCATIONAL 401 POPKIN SOFTWARE & SYSTEMS INC  132DM4 : ats separa a 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 
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1385 
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1313 Wiesemann & Theis 401S 11 
Wolf Communications 26 
1339 Wright Technologies 40IS 18 
X 
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IS pages appear only in the International edition. DM pages appear only in the Demographic edition. NA pages appear only in the North America edition. 
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bin: Your Loach 
io the Internet! 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special ‘internet’ conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FIP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 


like finger and whois, and much more! 
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BIX and the Internet together provide 


Give BIX a try with our new 5 for Free Offer! Join BIX the largest and most effective technical 


today and get 5 hours of evening and weekend access for free! : 
resource for computing professionals. 
Take the rest of the calendar month to explore BIX, and then 


x hours for. fir continue for our standard $13 monthly membership fee. And with over 600 local access 
Pp Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-800-695-4882. At the “logon” prompt enter bix. via the Internet, BIX makes It easy to 
Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. part of the top technical team! 


numbers in the U.S., plus telnet access 


connect. Try BIX today through our 


special 5 for Free offer - and become 


epenaieacan lf you can Hack if 


Under the 5 for Free plan, daytime rates ($9/hr.) apply for access during prime time hours 
Circle 450 on Inquiry Card. 
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(ee) Arun Mehta 


Radio Free Usenet 


Avoid high costs and thwart 
censorship: Post it on the 


airwaves 


he freedom of the Internet is under attack. 
Legislation such as U.S. Senator Jim Exon’s 
proposed Communications Decency Act 
would potentially make employers, service 
providers, and carriers liable for transmitting material 
somehow deemed “offensive.” But the Internet is in- 
compatible with such censorship. Users are fiercely pro- 
tective of their freedom and will sabotage any efforts at 
censorship. The only practical way to impose stringent 
control over what the Internet carries is to shut it down. 

Commercialization of the Internet threatens one of its 
most dynamic channels: Usenet. (Although it’s technically 
not a part of the Internet, Usenet is generally delivered via 
that route.) In the free-for-all discussion groups that con- 
stitute the Usenet, novices and experts mingle. You can 
tune in to a news group and find the best advice on every- 
thing from how to set up a modem, what photographic pa- 
per lasts longest, or where to find good Chinese food in 
Los Angeles. 

However, participation can be expensive. While a stu- 
dent at a university, for instance, may have full access 
around the clock to all the wonderful goodies available, 
people in remote areas have to make long-distance calls 
to read and download messages. Even if they never post 
to a Usenet news group, just keeping up with the dis- 
cussions can cost them a great deal. Usenet has a rather 
poor signal-to-noise ratio, and many people find it im- 
practical to download a haystack to get at the few needles. 

There is a way to attack these problems: Use unen- 
crypted broadcasting to transmit Usenet and public mail- 
ing lists by satellite. Broadcasting is ideal for the Usenet 
because it is such a widely disseminated medium. Digi- 
tal radio has already made available most of the hard- 
ware necessary to receive Usenet in this manner to mil- 
lions in the U.S. The cost of broadcasting a message is 
largely independent of the number of people who re- 
ceive it. It makes little difference whether the recipient 
lives in a remote corner of Arizona or in Manhattan. 

There have also been experiments using the vertical in- 
terval of regular TV broadcasts for Usenet. This makes 
broadcast Usenet compatible with the existing hardware 
that cable operators use to provide their customers with 
TV and digital radio signals. The technology works—it 
only needs to be popularized so that the hardware be- 
comes more widely affordable. 

The disadvantage of this approach is that people need 
to find some other way of posting to Usenet. However, 
this is not a reason to reject the idea because most people 
receive a lot more information than they post. 

Of course, most people will still have to dial in to send 
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their messages or to receive private mail, but you have to 
be a prolific user to exceed a couple of minutes of trans- 
mission time a day. People who receive Usenet via their 
cable TV connection will feel as if they are eavesdropping 
on a party. They will be tempted to get an E-mail con- 
nection at least. 

Broadcasting Usenet also makes the Internet uncen- 
sorable for all practical purposes. The entity responsi- 
ble for the broadcasts can easily be located outside the le- 
gal reach of the recipient country. Even governments far 
more restrictive in their control of information than the 
U.S. are, in any case, reconciled to not being able to cen- 
sor international radio transmissions. 

In India, for instance, the government makes no at- 
tempt to censor unencrypted TV signals beamed in by 
CNN and Star TV, because anyone can receive them via 
standard equipment. However, because the encrypted 
Star-Movies channel requires decoding by the cable TV 
provider, the government insists that the movies receive 
prior clearance from the Censor Board. 

Jerry Pournelle predicted at the start of the 1980s that 
the U.S.S.R. would not last out the decade because it 
would have to choose between having to forgo the ben- 
efits of PC technology and losing control over dissemi- 
nation of information. Each PC with a printer was a po- 
tential samizdat printing press. PCs on the Internet are 
even more powerful. If stand-alone PCs pose a serious 
dilemma for authoritarian regimes, the Internet may eas- 
ily be devastating. 

Countries seeking to compete globally will be loath 
to lose the benefits of Internet access. Yet, bureaucrats 
find the anarchic Internet bewildering and threatening. 
They are uncomfortably aware that if they ever attempt a 
Tiananmen Square in cyberspace, the students will have 
the more powerful tanks. 








Arun Mehta is managing director of Indata, a company in 
New Dethi, India. You can contact him by sending E-mail to 
amehta @ doe.ernet.in. 
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